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LETTERS TO - 
THE EDITOR 


Technical nightmare 

I suppose its one way of celebrating 
Hiroshima Day — an article about the ex¬ 
citement of the Los Alamos project (EA 
August 1993). For me though, Hiroshima 
brings to mind very different images—of 
instant death for tens of thousands and 
prolonged suffering and death for 
hundreds of thousands, all by remote con¬ 
trol. A symbol, it seems, of the nightmare 
that technology means for many people 
caught in conflicts the world over. 

Don’t get me wrong. I am not about to 
launch into a diatribe about the evils of 
technology. I’m as fascinated by the stuff 
as Tom is. Nor do I want to polarise the 
situation into two camps of evil, amoral 
scientists and politically correct commen¬ 
tators. Neither do I expect EA to turn into 
an ethics journal. 

But surely we can spare some space to 
grapple with the problems technology 
brings right here in ‘our’ magazine, rather 
than ignore them completely as Tom’s ar¬ 
ticle does. Los Alamos marked a major 
crisis in the history of science, as the par¬ 
ticipants subsquently struggled with the 
morality of their involvement. Many, in¬ 
cluding Oppenheimer and Oliphant, be¬ 
came strong opponents of the bomb. 
Some like Oppenheimer, were savagely 
victimised for these beliefs. 

The separation of our thinking into 
watertight compartments is an ingrained 
characteristic of western science. Many 
analysts of science, including some prac¬ 
tising scientists, consider it is a major 
obstacle to problem solving. This is espe¬ 
cially recognised in ecological science, 
but increasingly in other Fields. 

Maybe it is also a major limitation to 
stopping the needless suffering of people 
in wars. In a century that began with a 
war to end all wars we are not finishing it 
well. EA readers will be among many in 
the community distressed by the suffering 
of ordinary people in Bosnia or the 
carnage in the Gulf war. Obviously tech¬ 
nologists cannot end war alone, but we do 
have a unique contribution to make. We 
understand what can and cannot be done, 
and how it is done. And we have the ul¬ 
timate sanction — the bombs cannot drop 
without our contribution. 

I am hopeful that those of us working 
with technology can help make the world 
a safer and happier place. I believe we 


need to do this at the coalface, where we 
are working, by thinking, discussing, ar¬ 
guing, and researching the problems of 
technology, not ignoring them. Its not that 
Tom’s article doesn’t have its place, but 
that the priority is wrong. After all, we are 
people first, and technologists second. 

Rhodes Hart, 

Physics Department, 

University of Queensland. 

Delinquent PC 

I have a very frustrating problem with 
my home computer which I am hoping 
one of your readers may be able to help 
me solve. 

My computer is a fairly common 
386DX 40MHz IBM clone, with an 
SVGA 0.28 dot pitch monitor. My prob¬ 
lem relates to a pulsating screen, occuring 
at irregular times of the day and night and 
more pronounced when I am in a Win¬ 
dows application. 

Both the monitor and the PC (including 
the SVGA card) have been checked by 
their respective suppliers and found to 
be faultless. In fact, when the computer 
and the monitor were run together at each 
of their outlets, there was no pulsating. I 
have even borrowed and tried different 
combinations of monitor and PC, but the 
problem still occurs seemingly only when 
the computer is at home. 

I recently employed an electronic tech¬ 
nician, who diagnosed electro-magnetic 
interference, however he could not 
locate the source. I have removed all pos¬ 
sible causes from the vicinity of the com¬ 
puter and at one stage, even 
disconnected all electrical appliances ex¬ 
cept the computer, but the problem con¬ 
tinued. I have also moved the computer 
around the house. In most rooms, there is 
no pulsating, but it tends to increase the 
closer I get to the room where the com¬ 
puter is housed. 

The intensity of the pulsating varies, 
with no discernible pattern as to when 
it will be better or worse. The least 
pattern which I can establish is that it 
seems to increase around dusk, at about 
the time that people are beginning to 
switch on electrical heaters and cook then- 
evening meals. It then tends to lessen 
from about 10.00pm onwards. I have 
taken note of the appliances being used in 
my own home at that time, but cannot re- 
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late any effect on the computer to their 
switching on or off. 

The mains power inlet to the house is 
approximately four metres from where 
the computer is situated and the earth peg 
is approximately six metres away (in the 
opposite direction). The mains supply 
must run above the room to reach the 
power board, which is also some six 
metres from the computer. 

The technician was unable to solve my 
problem and I have also tried a power 
filter, but to no avail. I have no idea 
what to do next to locate the source 
of my problem. I realise that a Faraday 
Shield may be useful, but I would rather 
trace and (if possible) remove the source 
of the problem. 

I use my computer frequently for home 
work and for study. With a pulsating 
screen, it is difficult to fully enjoy its 
benefits. I am also concerned at the pos¬ 
sible (yet unproven) effects which an un¬ 
controllable electro-magnetic field may 
have on my health. 

I would be pleased to hear from any 
of your readers who may have ex¬ 
perienced a similar problem and can sug¬ 
gest a solution. 

Mark Clemow, 

Kambah.ACT. 

Reader with a problem 

I am a regular reader of more than 20 
years and I need your help. 

I own an uninterruptable power supply 
(UPS) for my computer which I bought a 
few years ago. This unit became faulty 
and to repair it I need the service 
manual or at least the circuit diagram. 
The PC board is a double sided one 
(Jaymac 3-5 Side A/B), and accom¬ 
modates 10 ICs, two opto-couplers and a 
few more transistors. 

I understand the manufacturers went 
out of business and all my efforts to get 
hold of a copy of the service manual 
failed. The only option left to me now, is 
to ask if you could help. Perhaps someone 
out there has got the answer. 

The UPS brand is Jaymac, model 
FS250, serial number 251 333. Built in 
Victoria by Jaymac Ply Ltd and named 
Mini Mains Guard. The FS300 model 
which replaced the FS250 is not the same. 
The PC boards are completely different. 

Mr ARipoll, 

10 Ursa Street, 

Richlands, Qld. 4077 


Letters published in this column ex¬ 
press the opinions of the cor¬ 
respondents concerned, and do not 
necessarily reflect the opinions or 
policies of the staff or publisher of 
Electronics Australia. We reserve 
the right to edit letters which are 
very long or potentially defamatory. 


EDITORIAL 

VIEWPOINT 

Plenty of good reading 
for the holiday season! 



I think you’ll find quite a lot of worthwhile reading in this issue, regardless 
of your areas of electronic interest One story I myself found particularly 
interesting is Kate Doolan’s feature on NASA’s mission, planned for this 
month, to carry out in-orbit repairs to the Hubble Space Telescope. The HST 
has had a fault in its optical system ever since it was launched, you may 
recall, and the world’s astronomers are hoping that the repair mission will be 
a success so the full potential of the telescope can finally be achieved. NASA 
must also be pinning a lot on the mission too, because it hasn’t had too many 
other wins lately. 

As Kate Doolan explains, the repair mission is not only very important, 
but a difficult and involved one as well — especially for team of astronauts 
doing the job. So I imagine there will be a lot of very nervous people over at 
NASA, about the time you’re reading this and our feature... 

Another story I trust you’ll also find interesting is the one by Colin Mac¬ 
Kinnon, written to commemorate this month’s 70th anniversary of radio 
broadcasting in Australia. From where we are now, in the era of satellite TV 
broadcasting and personal computers, it’s hard for most of us to imagine 
what it must have been like back in December 1923 — when the first primi¬ 
tive AM stations were just struggling onto the air in Sydney. Colin’s story 
(together with its sequel, which we’ll try to fit in next month) takes us back 
to the era of crystal sets and enormous outdoor aerials, and explains how the 
industry almost scuttled public acceptance of broadcasting by attempting to 
force listeners into buying ‘sealed’ receivers. 

For the audio enthusiast, we have a very informative report by Louis Chal- 
lis on two of the main models of up-market electrostatic stereo headphones. 
As their prices suggest, these are in a totally different category from the 
common electrodynamic ‘cheapie’ phones — and the difference in perfor¬ 
mance can be almost mind-blowing as well, according to Louis! 

Quite apart from these features, we also have a particularly good batch of 
construction projects for you this month. There’s a brand-new and improved 
40V/3A lab power supply design by Rob Evans, for example, incorporating 
just about all of the desirable features of earlier supplies but at the same time 
setting a new standard for cost-effectiveness and ease of construction. Jeff 
Monegal also describes a new digital photo timer based on a dedicated 
68705P3 microcomputer, while Peter Murtagh describes a very low cost 
utility amplifier for beginners, capable of delivering a couple of watts. I even 
get into the act myself, with a short article explaining how to fit Bob Parker’s 
great little ACS decoder into a low-cost Tandy portable radio. 

This is only a sampling of what’s in the issue, of course; there’s a lot more 
besides, to keep you occupied over the holiday season. But I’ve run out of 
space — there’s only room left to wish you ail the very best for Christmas 
and the New Year, from everyone here on the Electronics Australia team. 


Jim Rowe 
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What's New in 

VIDEO and AUDIO 




New A-V amps from Sony 

Following the success of Sony’s STR- 
D1090, launched late in 1992, the com¬ 
pany has released four new reasonably 
priced audio/visual receivers to attract 
the mass market. 

The new Sony STR-D311, the entry 
level model, features Direct Access 
Tuning. This allows the user to choose 
any desired station by simply inputting 
the frequency — i.e., 104.9. It also fea¬ 
tures an output of 60W RMS per chan¬ 
nel, 30 random FM/AM tuner presets, 
six inputs including tape monitor, loud¬ 
ness control, A-B speaker switching and 
audio and visual remote commander. 
The STR-D311 has a recommended 
retail price of $499. 

The Sony STR-D511, STR-D611 and 
STR-D911 all feature Dolby Pro-Logic 
Surround Sound and Digital Signal 
Processing (DSP). DSP enables digitally 
constructed acoustic environments to be 
recreated and the preset modes are 
programmed to recreate environments. 

Dolby Pro-Logic is the basis of home 
theatre. Speakers are placed strategical¬ 
ly around the room — usually two at the 
front, one in the centre and two at the 
rear, emphasising the sound capacity. 

The Sony STR-D511 features two¬ 
mode DPS, allowing hall and Dolby 


acoustic environments to be recreated. It 
also features 50W per channel for the 
front speakers, 10W for the centre and 
10W x 2 for the rear speakers. It also 
features 30 random FM/AM tuner 
presets, direct access tuning, six inputs 
including two video sources and video 
switching, five Dolby modes, rear 
centre level control, speakers A and B 
and A/V remote commander. It has a 
recommended retail price of $699. 

The STR-D611 features all of the 
above named functions, as well as three 
mode surround DSP which includes 
hall, simulated and Dolby; 70W RMS x 
2 for the front speakers, 20W for the 
centre, 20W x 2 for the rear speakers 


and Dolby delay time control. It has a 
recommended retail price of $799. 

Finally, the STR-D911 features most 
of the functions found on the premium 
model STR-D1090, at a reduced price. 
The Dolby Pro-Logic integrated into the 
system is specially designed to work in 
conjunction with video software en¬ 
coded with the Dolby surround system. 
Backed up with 100W RMS x 2 
(stereo), 65W x 3 Dolby and 25W x 2 
for the rear speakers, it generates real 
cinema sound. 

It features seven mode DSP surround, 
including hall, live, dance, theatre 
acoustic, simulated and Dolby; as well 
as electronic tone controls, 30 random 


Centre channel 
speakers from Jamo 

Well known Danish speaker manufacturer Jamo has 
released the Centre-50, a new centre channel speaker designed 
along the same lines as the larger Centre-100 speaker. Centre- 
50 features two high quality 100mm bass/midrange drivers, 
flanked either side of a 25mm ferro-fluid cooled tweeter. 

Each of the three drivers is magnetically shielded to allow 
close placement to a television set without affecting picture 
quality. 

Visual design is in keeping with Jamo’s designer range of 
speakers: an attractive black mesh front panel with matt black 
cabinet. The relatively small dimensions — 160 x 320 x 
120mm (HxWxD) of Centre-50 allow the speaker to be placed 
either above or below a television set quite unobtrusively. 
Retail price of the Jamo Centre-50 is $299 each. 

Available for some months now, the larger Jamo Centre-100 
has quickly established itself as one of the finest centre chan¬ 
nel speakers available today. Centre-100 also uses two 100mm 
bass/mid- range drivers and one 25mm dome tweeter. Mag¬ 
netically shielded, this unit can be placed close to a television 
set without causing disturbance of the picture. The visual 



design, with the rounded and sloping front panel, allows the 
speaker to integrate well with modem interior decors. The 
gold plated terminals accept a variety of different cables up to 
4mm square. 

The Jamo Centre-100 retails for $399 each. 
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FM/AM tuner presets, direct access 
tuning, nine inputs including three video 
and tape monitors, and a ‘total effect’ 
control which allows the user to adjust 
the presets to suit home environments 
and personal tastes. 

The Sony STR-D911 (pictured) has a 
recommended retail price of $999. 

New ‘normal’ position 
cassettes from TDK 

TDK has introduced a new Normal 
Position (Type I) audio cassette tape 
line-up. Formulation improvements 
have been incorporated to reproduce as 
faithfully as possible the most demand¬ 
ing musical peaks encountered from 
today’s digital sources. The line-up con¬ 
sists of D (dynamic), AD (acoustic 
dynamic) and AR (acoustic response), 
and all are available in various playing 
times. Cassette mechanisms have also 
been improved to within micro toleran¬ 
ces to improve stereo imaging. 

The D formulation, long considered 
the basic tape, meets the same stringent 
standard as the higher grades. Employ¬ 
ing TDK’s latest and most refined ‘Pure 
Grained Ferric Particle’ formulation, it 
has improved MOL (maximum output 
level) — up by 3.5dB — and a lower 
bias noise (-55dB) than previous D for¬ 
mulations. This contributes to a wider 
dynamic range and is the reason this for¬ 
mulation is claimed to be suitable for 
recording from digital sources. 

The AD formulation employs a highly 
refined TDK proprietary ‘Pure Linear 
Ferric’ magnetic particle which achieves 
higher particle orientation and packing 
density. This translates into improved 
MOL (+5.5dB) in the low frequency 
range (315Hz) and -4.5dB in the higher 
frequencies (10kHz). Sensitivity which 
relates to frequency response has been 
improved by 0.1 dB in the low range and 
between .02 to .05dB in the upper range. 
The end result is extended frequency 
response in both crucial areas in terms 
of digital sound. Bias noise has also 
been improved, into a class normally 
reserved for High Position tapes and this 
is claimed to make AD a natural choice 
for those wanting uncompromising 
musical fidelity. 

For the new AR formulation, TDK’s 
world famous non-porous Avilyn mag¬ 
netic particles are specially aligned and 
packed using a newly developed binder 
system which overcomes the difficulties 
of particle dispersion arising from size 
reduction. As a result the new AR’s 
MOL is a remarkable +6.5dB (ref 
315Hz), putting it on par with metal 
tapes. Similarly at high frequencies 


Mini stereo 
system from Akai 

Designed for smaller living areas and 
to meet a specific price point of below 
$600, the MX65 mini is highly featured 
and includes functions usually the 
domain of more expensive systems. 
Measuring only 365mm high and 
270mm wide, the MX65 is as much at 
home on the bookshelf as it is on the 
sideboard. In stylish contoured lines and 
matt charcoal finish, the MX65 is 
capable of a beefy 25W RMS/channel 
and offers a 25 preset digital FM/AM 
stereo tuner, double cassette deck, 21 
random play CD deck and two two-way 
ported bass-reflect speakers. 

The amplifier section uses a quality 
motor-driven volume control in 


preference to cheaper but noisier 
electronic types. The ever popular 
‘karaoke’ mixing and level control is 
also included. The single-bit CD player 
section takes both the standard 13cm 
and the single play 8cm CDs, and up to 
21 sections can be programmed to play 
in any order or at random. Selections 
can also be repeated and shuffled. 

The double cassette deck offers high 
speed dubbing and sequential play. An 
auto tape selector automatically sets for 
either Normal Position or High Position 
tapes and a CD synchro feature auto¬ 
matically synchronises with the cassette 
deck tape ‘record’ mode. 

The MX65 is covered by a 12 months 
parts and labour warranty and is avail¬ 
able at selected Akai dealers and depart¬ 
ment stores. It has an RRP of $599. 



MOL has been boosted by 0.5dB in 
comparison to the previous formulation, 
which leads to AR having the widest 
dynamic range of all TDK Normal Posi¬ 
tion tapes. 

New VHS camcorder 
is easier to use 

Those who have found existing cam¬ 
corders intimidating should welcome 
Panasonic’s introduction of the NV- 
CS1A ‘Snap’ video camera. A simple 
record-only VHS camcorder, the CS1 is 
not unlike the ‘instamatics’ of the still 
camera world in concept. 

A new concept in camcorders, the 
CS1 is designed with key user-friendly 
features like its ability to run on ‘AA’ 
alkaline batteries. When rechargeable 
battery power runs out the user can 
simply attach the alkaline battery case to 
the camcorder to obtain an extra 60 
minutes of video taping. This means the 
user need never run out of batteries, 
being able to buy the alkaline batteries 
almost anywhere. 

A combination of rechargeable and 


alkaline batteries can give you up to 135 
minutes of recording time. Recording 
with the CS1 is simple. All you need do 
is press one button to start, and release it 
to stop. This ensures you won’t continue 
shooting by accident. The CS1 also fea¬ 
tures a super wide angle lens and 
telephoto setting. Wider than on pre¬ 
vious models, the 28mm wide angle lens 
allows you to easily shoot wide scenes, 
especially indoors, without the need to 
pan or tilt the camera. 

For dramatic close-ups, you switch to 
a 3x (84mm) telephoto lens. The new 
self-timer function means the person 
filming can also get in the picture. 
When the self-timer is on, the CS1 
pauses for 10 seconds and then shoots 
for 10 seconds. Other features available 
on the CS1 include an LCD screen that 
shows battery and tape life as well as an 
auto date recorder, an optical direct 
finder plus an anti-scratch body. 

With its lightweight, compact design, 
the CS1 is suitable for everyday use, 
and as an alternative to a still camera on 
business trips and when travelling. ❖ 
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VIDEO EDITING WITH 
CONSUMER EQUIPMENT - 2 


In this second article discussing the ways in which the latest generation of reasonably-priced con¬ 
sumer level equipment can be used for video editing, the author explains about the types of time 
code that are available in this type of gear. He then looks at the most suitable camcorders, timebase 
correctors and some of the other accessories that are worth having if your budget allows, and finally 
lists where to go for further information. 


by COLIN DAWSON 


It is possible to get very accurate edit¬ 
ing with consumer VCRs, but you have 
to use a time code. Although there are 
plenty of variations on the theme, time 
codes fall into two categories: video and 
audio. The most universal type of video 
time code is called VITC (vertical inter¬ 
val time code) and is recorded in an 
otherwise unused part of the video sig¬ 
nal. Audio codes are collectively called 
LTC (linear time code), with European 
Broadcasting Union (EBU) being the 
variant of interest for PAL users. 

Sony has not one, but two proprietary 
time codes for Hi-8 equipment, referred 
to as professional and consumer time 
codes. Although they are both video 
time codes, they are not compatible. The 
consumer variety is called RCTC 
(rewriteable consumer time-code). Un¬ 
like VITC, RCTC is not recorded in the 
vertical interval and can be added to a 
tape at any time. 

There are plenty of time-code con¬ 
trollers available that work with a per¬ 
sonal computer, but a limited choice 
in stand-alone systems that work with 
consumer VCRs. Two German com¬ 
panies specialise in this niche: Alper- 


mann+ Velte and GSE. This give an idea 
of the popularity of consumer video 
editing in Europe. 

As well as having Panasonic 5-pin 
serial connectors, both of these firms 
have models that work with Sony’s 
Control-L interface (covering all of their 
consumer Hi-8 equipment), JVC’s wire 
remote control (covering most of their 
S-VHS equipment), and other IR-con- 
trolled equipment by means of a code 
learning facility. 

The Alpermann+Velte ME-50 edit 
controller uses either RCTC or EBU 
time-codes and the more up-market 
TE-701 uses VITC or RCTC. GSE’s 
MPE-200SX supports VITC, RCTC and 
Rapid Time Code. This is an inter¬ 
esting system which, unlike VITC, 
allows tapes to be time-coded after 
recording. Although popular in 
Europe, the only compatible VCR avail¬ 
able in Australia is the Blaupunkt RTV- 
950PC. Both Alpermann+Velte 
controllers and the MPE-200SX also 
work without any time-code, but 
naturally with lower accuracy. 

Video time-codes are superior to 
audio because they work in any VCR 


mode, whereas audio time codes only 
work properly in play mode — or if the 
speed is not too high, in shuttle mode. 
This makes editing a much slower 
process. The big advantage of audio 
time codes is that they can be easily 
added to an already recorded tape using 
a standard video recorder. 

In competition to GSE’s Rapid Time 
Code, Alpermann+Velte offer a system 
that inserts an audio time code on the 
source tape but still allows you to edit 
with VITC. Basically, you make a copy 
of your source tapes and insert VITC 
codes in the process. You use these 
tapes to compile the edit decision list, 
and then apply the list to your EBU- 
coded master tape. It may take a long 
time for the edits to complete, but once 
the edit decision list is compiled you 
can leave the system on ‘auto pilot’. 
This system works with any VCR. 

Just in case there have not been 
enough options for you yet, GSE have 
another method of dealing with tapes 
that have no time code. In order to use 
this method, you have to shoot 20 
seconds of black at the beginning of the 
tape. This is used as a reference point in 



The price of the Alpermann+Velte TCI-40J VITC adaptor (left) varies according to the camcorder. At right this adaptor Is 
shown fitted to a JVC GRS-707 compact S-VHS camcorder. The microphone has been removed to allow a better view. 
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Panasonic's S-VHS 
MS4 is VITC equipped 
and priced at $3499. 


future edits from that master tape. 
Whenever the tape has to be rewound 
(even for a few seconds) it actually 
rewinds right back to this reference 
point and then goes into play mode. 

If you have a lot of non-sequential 
shots, the editing process could clearly 
take a very long time. However, you 
can still compile the edit decision 
list on a VITC copy and then apply it to 
the master tape and, once again, leave it 
on auto-pilot. 

Both the TE-701 and MPE-200SX 
allow you to store the edit decision list 
externally on a video tape. It can then be 
retrieved at any time to duplicate the 
production. This beats the usual method 
of duplicating from your master tape, 
because you save one generation. 

One other point in passing about time 
codes: if you get serious about the audio 
content of your productions and decide 
to use a synchronised multi-track re¬ 
corder, they can only be controlled by 
audio time codes. 

The sophisticated corporate video 


makers often use a combination of video 
and audio codes to get around this prob¬ 
lem. If you plan to follow in their 
footsteps, choose an edit controller that 
supports both types. 

Camcorders 

Unless you have pre-recorded tapes to 
work with, you will need a camcorder. 
Suitable Hi-8 and S-VHS machines can 
be hired for about $70 per day. Profes¬ 
sional quality three-chip cameras can be 
hired for about $150 per day. 

Hi-8 VCRs may be a bit thin on the 
ground, but camcorders offer plenty of 
choice. They range from under $1500 to 
$5999 for the full-featured Sony V6000 
with RCTC and built-in timebase cor¬ 
rector. The TR805E traveller at $3199 
records RCTC but can’t read it; the 
V6000 can read and write RCTC. 

Recording the time code during shoot¬ 
ing is the best option if you can afford 
it. Aside from the two Hi-8 offerings 
just mentioned, there is Blaupunkt’s 
CCR650S camcorder which has VITC 



Sony's camcorders range in price from $1500 to $5999 for the full featured Sony 
V6000E with RCTC and built-in timebase corrector . 


right out of the box. Alternatively, Al- 
permann+Velte have nifty plug-in adap¬ 
tors that work with a range of 
camcorders and allow them to record 
with VITC. 

As far as cost goes, the Blaupunkt 
CCR650S is the cheapest at $2465. 
Panasonic has the full-size S-VHS 
MS4 at $3499 which is also VITC- 
equipped. The Alpermann+Velte 
VITC adaptors vary in price, depend¬ 
ing on the particular camcorder you 
have. The TCI-40J for JVC’s compact 
GRS-707 is $575. 

Whatever you do, use a camcorder 
which has stereo hifi sound, if you 
choose S-VHS. This is worth it for the 
improved sound alone, which rivals 
compact disc quality. But there is an 
even more important reason: as well as 
the stereo hifi, you get a lo-fi (linear) 
track which can be used for dubbing or 
to insert an audio time code later. 

Watch out for the automatic time and 
date that camcorder manufacturers love 
to inflict on us. Except in unusual cir¬ 
cumstances, this will ruin any ‘serious’ 
shots that you take. 

On my GRS-707, I can set the 
time/date display off, but when the cam¬ 
corder has been turned off for 20 
minutes or so, it resets. The Sony V6000 
records this information invisibly, so 
that you can choose to display it or not 
at the time of playback. 

The next best arrangement would be a 
toggle switch that permanently sets the 
time and date display off until you ac¬ 
tually want it. 

Titling, audio 

Chances are, you will also want to 
add some titles to your masterpiece. 
Some camcorders have built-in titling 
and that may all you need. If you want 
better control over the titles and an in¬ 
dividual appearance, a dedicated titling 
machine or a suitably equipped personal 
computer will cost anywhere from $500 
to around $5000. 

The titles built-in to camcorders or 
edit controllers/effects units do not com¬ 
pare to a good PC package in terms of 
quality. Expect to get ‘jaggy’ text, in a 
limited range of sizes and styles, along 
with varying amounts of bleed (where 
the text colour puts streaks across the 
background image). 

Sound facilities are much the same: 
you can spend as little as a $200 for a 
small mixer and microphone. At the 
other extreme, you can get Tascam 
TSR8 1/4" eight-track recorder for 
$6153. It can be synchronised with your 
VCRs, but you also need to spend a fur¬ 
ther $1540 for the external EBU con- 

ELECTRONICS Australia, December 1993 9 











Video Editing with consumer equipment- 2 


troller unit. The same controller also 
works with the 238 eight-track cassette 
recorder at $2700. 

Don’t forget that a multi-track re¬ 
corder is not much use without a 
suitable mixer. 

There are plenty to choose from, but 
the starting price is about $1500. Also, 
the time-code in any non-digital audio 
recording system will occupy one track. 
For this reason, four-track systems be¬ 
come effectively three-track, and would 
be a bit marginal for most people. 

You have probably seen some video 
processing units for about $1000 to 
$2000. These units have a fairly limited 
application. The ability to fade an in¬ 
coming video signal to black is the most 
attractive feature that they offer. This 
can make an interesting change from 
repetitive cut edits. 

Some units also offer colour correc¬ 
tion. This is handy when you did not set 
the white balance properly on the cam¬ 
corder, or where the lighting colour 
was outside of the camcorder’s white 
balance range. 

JVC has the JX-SV77 processor at 
$1299 which has colour corrector, fader, 
wipes and titles. Note that the wipes are 
between video and background colour, 
not between two video signals. Sony has 
a more comprehensive colour-corrector, 
also with wipes and fades, in the XV- 
C900 at $1699. The companion XV- 
T550 titler is a further $1599. 

The MPE-200SX edit controller 
comes complete with titler (but the key¬ 
board is an optional extra if you don’t 
have one already), three-input sound 
mixer, video fader and colour corrector. 

The colour corrector is particularly 
good in that it can be controlled by the 
edit decision list This allows you to dial 
in automatic colour correction for each 
scene. Maybe one scene was shot under 
strong sunlight and is bluish; another 
was shot under fluorescent lighting 
and is greenish. This presents no 
problems — you set up the required cor¬ 
rections and store them as part of the 
edit information. 

The MPE-200SX also has a Sync Im¬ 
pulse Reconstruction feature, which is 
claimed to restore the stability of tapes 
that have poor quality sync pulses, or 
even missing sync pulses. This can easi¬ 
ly happen with tapes recorded on a con¬ 
sumer camcorder. Sync Impulse 
Reconstruction may help in some cir¬ 
cumstances, but you really can’t go past 
a timebase corrector for cleaning up 
ratty video tapes. 


Timebase correctors 

Whenever you want to perform 
video effects that involve two sources, 
the two signals have to be perfectly 
synch- ionised. 

This is the task of the timebase cor¬ 
rector (TBC). It digitises the signal, 
stores it in video memory and then plays 
it back in sync with a reference signal. 


Further 

information 

Here are the firms to contact for further 
information on any of the equipment 
mentioned in these articles: 

Sony 

Consumer: Chatswood Sony Centre, 505 
Victoria Ave, Chatswood, NSW 2067; 
phone (02)411 7948. 

Professional: BRE Communications, Unit 
4/14 Rosebery St, Balgowlah NSW 2093; 
phone (02) 949 2133. 

Panasonic 

Consumer: Nobody, really. GEC know 
more about Panasonic consumer editing 
than anyone else, but I had to figure out a 
lot of the information. 

Professional: GEC Panasonic, 2 Giffnock 
Ave, North Ryde, NSW 2113; phone (02) 
887 6222. 

Alpermann+Velte, 

Blaupunkt, GML 

ACE Edit, PO Box 323, Bondi Junction, 
NSW 2022; phone (02) 398 9039. 

JVC 

Hagemeyer Australasia, 13 Garema Cir¬ 
cuit, Kingsgrove, NSW 2208; phone (02) 
759 5511. 

Digital Processing Systems TBC 

Colour Computer Systems, 288 
Alexander Drive, Dianella, WA 6062; 
phone (09) 375 3018. 

GSE 

R. Gunz (Photographic), PO Box 690, 
Darlinghurst, NSW 2010; phone (02) 
211 3155. 

Tascam 

AV Designers/Tascam Sales, 51 Ramsey 
Street, Haberfield, NSW 2045; phone 
(02) 716 0211. 

Videonics 

Joe Newhouse, Shop T276 Bankstown 
Shopping Square, Bankstown NSW 
2200; phone (02) 796 1558. 


In the process, it strips out the original 
sync pulse and generates a new one. The 
sync reference can be supplied by a 
dedicated timebase device, a camcorder 
or is sometimes built into the TBC. 

With two VCRs, you need two 
timebase correctors. The two signals 
will then be in perfect sync and you can 
then perform wipes and dissolves be¬ 
tween the two images. 

This capability is called A/B roll, 


meaning two simultaneous source 
VCRs. It sounds simple, but is actually 
costly to achieve. 

Even if you don’t want A/B rolls, 
TBCs sometimes offer drop-out cor¬ 
rection. If you watch your camcorder 
tapes closely, drops-outs appear as 
flashes and glitches — they are 
failures in recording. Not all TBCs can 
correct for drop outs. 

If it’s just video effects that you want, 
rather than drop-out correction, the 
cheapest option is the Blaupunkt DVM- 
200SX0 (a clone of the Panasonic WJ- 
AVE5, but cheaper). This retails for 
$3300. It can also be fitted with an auto¬ 
take option for a further $200, which al¬ 
lows the wipes and fades to be initiated 
by an edit controller. 

Panasonic has a more up-market 
model in the MX12, at close to $5000. It 
offers colour correction and an easier to 
use ‘T-bar’ type video fader, along with 
a four-input video switcher. Both per¬ 
form their effects on two un¬ 
synchronised S-video inputs. 

Professional VCRs often have a TBC 
built in. Except for the Blaupunkt RTV- 
950PC, consumer VCRs don’t. You can 
buy the Digital Processing ES 3200 
stand-alone TBC for around $4000, or 
$2330 for an equivalent personal com¬ 
puter card. 

The GML PC-SYNC plug-in TBC 
goes for $2250. Both of these models 
are controlled by a personal computer, 
which you have to supply. You also 
have to add the cost of the video mixer 
or effects unit if that is what you 
want, but there aren’t any that 
qualify as consumer. 

Building a 'suite’ 

You can see that there are plenty of 
ways to skin a cat when it comes to con¬ 
sumer video editing. 

The most important decision to make 
is how smooth and accurate you want 
the editing of your productions to be, 
and how far you want to take your home 
studio. If you plan to go ‘all the way’, 
start off with equipment that fits in with 
those plans. 

The only caution here is that by the 
time you build up the suite with the 
capability that you wanted in the first 
place, it may have been cheaper to have 
gone by another path. 

A lot of the functionality of TBCs, 
edit controllers and titling can be 
incorporated in the up-market personal 
computer packages. But that is 
another story. ♦ 
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Announcing the disc you 

can record on 



O 

o 


The Sony MiniDisc 


Wherever you go, 
Sony’s revolutionary new 
'MiniDisc means you can 
record your favourite music on 
a MiniDisc and take it with you. 
You can record up to 74 minutes of music on a MiniDisc, 
and access any song in less than a second, just like a CD. 

Not only can you record onto a blank MiniDisc, but 
you can re-record on a MiniDisc over a million times 
without any loss in quality. As well as this, pre-recorded 
MiniDiscs are already available featuring Australian and 
international artists. 

A built-in revolutionary memory chip virtually 


eliminates mistracking from vibrations. You can even 
operate a jack-hammer while listening to a MiniDisc and 
not miss a beat. And unlike a cassette tape, the optical disc 
technology of the MiniDisc makes it practically indestruct¬ 
ible and ensures high reliability. No more tape to twist and 
tangle. Rough handling and temperatures don’t mean a 
thing to a MiniDisc. 

Sony created the VCR, the Walkman and the Compact 
Disc* But we think MiniDisc is the Biggest Thing we’ve 
ever invented. 

Find out more today. Contact the toll free 
MiniDisc Hotline on 008 811 746. 

Sony MiniDisc. The disc you can record on. 



♦Co-developed with Philips N.V. WARNING: The unauthorised copying of sound recordings and broadcasts may constitute a breach of the Copyright Act 1968 (Cth) and result in liability to prosecution and civil remedies. 


JSA SON 0065 


THE ONE AND ONLY 



Video & Audio: The Challis Report 



HIGH EHD KOSS & STAX 
ELECTROSTATIC 'PHOHES 


This month, as a change from amplifiers and loudspeaker systems, Louis Challis decided to look at the hifi 
component area which is often neglected: high end electrostatic stereo headphones. These are in a totally 
different league from the sub-$100 cheapies, and well worth consideration by the serious audiophile as 
an alternative to speakers. In this report Louis examines the Koss ESP/950 and Stax SR-Lambda Pro 


electrostatics. 

With recent developments in 
loudspeakers tending to take centre stage 
in most hifi magazines, and headphones 
tending to be relegated to joggers, 
travellers in aeroplanes, and people who 
many of us would classify as being 'anti¬ 
social', few of us have paid much atten¬ 
tion to the serious developments which 
have progressively been made in high 


quality headphones over the last decade 
or so. 

The most exciting development in this 
respect is the recent release of 'active 
noise quieting' headsets, which ANVT 
has developed in conjunction with Koss, 
and which were released in August in the 
USA with a US$189 retail price tag. At 
that price I imagine many US Christmas 


stockings will be stuffed with Active 
Noise headsets, as this price constitutes 
fantastic value. 

The ANVT Model NQ100 headset is 
designed to provide welcome relief for 
the most insidious low frequency noises 
which plague jet and propeller aircraft, 
factories, subways, as well as homes ad¬ 
jacent to freeways and busy roads. I 
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foresee crowds of frequent fliers purchas¬ 
ing these exciting headphones, as they 
will provide 18dB of low frequency noise 
cancellation (in the 30Hz - 1.4kHz 
bandwidth) whilst still providing an audio 
frequency play-through bandwidth of 
30Hz to well beyond 10kHz. The 
brochure which I recently received from 
the manufacturers cutely refers to the in¬ 
cluded accessory plug — designed to suit 
Qantas jet aircraft, amongst those listed. 

The last time I reviewed a pair of really 
high quality headphones was way back 
in the late 1970's or early 80's, when I 
reviewed a set of Stax electrostatic 
phones. Their superlative sound 
reproduction left me with a very powerful 
impression of audio excellence, which 
other reviewed headphones have until 
now not bettered. 

Now really good electrostatic head¬ 
phones aren't cheap. When their price 
tags range between $1000 and $18,000, 
then you have to be really serious about 
your music. Alternatively, I suppose you 
have to have a real fetish in terms of 'in¬ 
sisting on your musical privacy' — as 
well as the money to support it! 

I am not absolutely certain what 
prompted this review, but I suspect that it 
came as a result of my casting about in 
the industry for headphones suitable for 


the profoundly deaf. After having decided 
to review the latest generation of 
electrostatic headphones, I initially 
thought I would test three sets. However 
when the third set arrived, I was con¬ 
fronted with a most unusual situation. On 
careful examination of the delivery slip, 
my secretary noted that a signature was 
required, and that we were being asked 
to accept financial responsibility for any 
form of damage, even of the packaging. 

In effect, by opening the carton, and in 
the event that it was marked or dis¬ 
figured, we would ultimately have in¬ 
curred a responsibility to purchase the 
headphone system. With a suggested 
retail price of $17,900, there was little by 
way of prospective joy in that situation. I 
therefore regretfully declined to review 
those exciting headphones, although I 
have no doubt I would have been 
enthralled with them if I had. 

After that initial let down, I wasn't too 
concerned, as the other two sets of head¬ 
phones are each less than 1/10th the 
price of the third. To the vast majority of 
prospective purchasers, to whom $1200, 
let alone $1800 seems a fortune, an 
$18,000 figure seems like a 'king's 
ransom'. Bearing in mind the latter figure, 

I fear that with these 'phones included 
the review may well have become 


'elitist', and that is not the position which 
either EA or myself ever wish to take. 

Major advantage 

Now electrostatic headphones have 
one major and most decisive advantage 
over conventional electrodynamic head¬ 
phones. The really good ones have the 
ability to cover an unbelievably wide fre¬ 
quency range. That is normally coupled 
with a standard of fidelity which very few 
loudspeakers can ever hope to match. 

Back in the late 1960's, Martin Lange at 
Koss pioneered the application of self- 
energised electrostatic transducers in 
stereophones. In 1971, he was awarded a 
US patent for what ultimately became the 
Koss Model ESP/6 headphones. He 
developed what I suspect became the 
first headphone drivers which were 
capable of smoothly covering a full 10 
octaves — i.e., from 20Hz to 20kHz. 

Whilst conventional electrodynamic 
headphone transducers, with paper or 
polypropylene cones, generally exhibit 
some insidious problems in terms of their 
relatively low resonant frequencies, they 
also frequently have other problems in 
reproducing high frequencies in the 8 - 
20kHz region. Most of them also exhibit 
some rather basic problems in terms of 
their ability to reproduce low frequency 
sounds. The net result is that we generally 
end up with a set of dynamic headphones 
which have a fairly limited and uneven 
frequency reproduction. 

Electrostatic transducers work on a 
radically different principle, in which a 
very thin diaphragm, which generally 
uses a metallised polyester (or metallised 
Tedlar) material, is inserted between two 
carefully contrived stator plates. The 
stator plates are maintained at a high DC 
potential relative to the central 
diaphragm, and a superimposed AC sig¬ 
nal causes the central diaphragm to 
vibrate and produce the acoustical out¬ 
put. This phenomenon is actually the 
reverse process by which a capacitor 
microphone operates, and as it happens, 
most conventional capacitor 
microphones can be used in this way to 
produce an acoustical signal. 

Electrostatic headphones are normally 
configured so that the diaphragm 
operates like a true piston, with linear 
piston motion. The resulting sound wave 
normally exhibits remarkably low distor¬ 
tion characteristics, especially when 
compared with any other dynamic 
transducer with which you may wish to 
compare it. 

Koss ESP/950's 

The Koss ESP/950 headphones (which I 
will now refer to hereafter as the Koss 
headphones), owe their development to 
Koss' need to monitor live recordings of 



The Stax SR-Lambda Pro electrostatics look rather more 1 rectangular’ than the 
Koss ESP/950's shown opposite, and have a rather different type of headband. 
But both are quite light in weight, and surprisingly comfortable when you’re 
wearing them. In any case, the sound quality soon makes you forget them... 
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the Milwaukee Symphony Orchestra, for 
the first of Koss' own private label CDs. 
They decided that they wanted a com¬ 
pletely self-contained transportable 
electrostatic system, which would have 
its own amplifier, battery pack, AC/DC 
converter and of course, the headphones. 

Koss were rather brave (some of their 
staff would suggest foolhardy), as they set 
an electrical specification for the E/90 
energiser unit (which is an integral part of 
the system), to have a frequency response 
from 1.6Hz to 50kHz. They also sought 
to achieve distortion figures of a fraction 
of a percent, under all working condi¬ 
tions. Last but not least, they decided that 
the headphones should aim to achieve a 
true lOOdB dynamic range, for that is ef¬ 
fectively what the best CDs are capable 
of providing. 

The construction of the Koss head¬ 
phones was based on a new ultra-low 
mass polyester film, which is electron- 
beam coated with a proprietary semicon- 
ductive material, only 250 angstroms 
thick. With the degree of coupling 
provided to the average wearer's ears, 
this is capable of providing a flat 
response to way below the normal in- 
frasonic threshold of hearing. 

The amplifier and related circuitry 
were designed to be transformerless, and 
certainly capable of producing an output 
level of 118dB, with a level of distortion 
which Koss now claims is 6dB better than 
their closest competitor. Now that's quite 
a claim, but my subsequent investigations 
and measurements tend to support it. 

The Koss headphones come beautifully 
packaged in a neat and well conceived 
zippered carrying pack, with all attendant 
cables, power packs — and most critical¬ 
ly of all, with a side pocket for your mini¬ 
ature battery-operated CD player, MD 
player, DCC player or DAT player. 

All in all, this is a beautifully packaged 
kit, and of course at $1800 it ought to be. 
The packaging also claims that the unit 
comes with a 'lifetime warranty'. 

Stax SR-Lambda's 

The Stax SR-Lambda Pro Classic 
electrostatic headphones (which I will 
hereafter refer to as the Stax headphones) 
claim performance characteristics which 
are generally similar to those of the Koss 
phones in respect to frequency response, 
but Stax tend to be a little vague in some 
of the other areas. The limited literature 
which they provide certainly lists and dis¬ 
plays a frequency response, which is 
equally wide to that offered by the Koss 
headphones. The literature refers to the 
use of 'push-pull electrostatic/open back 
rectangular enclosures', which as you 
will see from the photos are larger and 
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Here are the frequency response plots for the Koss (top) and Stax (above) 
electrostatics , all measured using the Bruel & Kjaer type 4153 artificial ear — 
which does introduce some unavoidable perturbations of its own . 
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Measured performance of Koss ESP/950 



electrostatic stereophones 




Serial No. 54106 





Output 

90dB 

lOOdB 

IIOdB 

120dB 

Harmonic distortion at 100Hz 

2nd 

-38.2 

-48.8 

-59.2 

-57.3 


3rd 

-45.3 

-55.3 

-62.0 

-63.0 


4th 

-52.6 

-64.0 

-67.7 

-71.4 


5th 

-48.3 

-58.9 

-68.0 

-72.7 


THD 

1.4% 

0.41% 

0.15% 

0.16% 

Harmonic distortion at 1kHz 

2nd 

-66.0 

-59.8 

-55.5 

-52.8 


3rd 

-66.0 

-67.6 

-67.6 

-64.3 


4th 

-65.1 

-72.2 

-71.7 

-73.5 


5TH 

-66.5 

-74.4 

-74.9 

-70.8 


THD 

0.1% 

0.11% 

0.18% 

0.24% 

Harmonic distortion at 6.3kHz 

2nd 

_ 

-52.6 

-59.7 

-54.6 


3rd 

- 

-51.1 

-54.7 

-23.0 


4th 

- 

-53.3 

-56.9 

_ 


5th 

- 

- 

- 

_ 


THD 

- 

0.42% 

0.25% 

7.1% 


have a somewhat more ungainly ap¬ 
pearance than that of the Koss phones. Of 
the two shapes, I tend to lean towards 
that of the Koss, which I think look mar¬ 
ginally more comfortable. 

The Stax headphones are neither as 
beautifully boxed nor as well presented 
as are the Koss. The carton contains just 
the headphones with integral ribbon 
cable, the drive unit amplifier with level 
control, and a thin leaflet. There is no 
carry pack, no battery pack, no extension 
cables nor any of the other extras. 

The Stax headphones, like the Koss, re¬ 
quire an external DC power supply (12 
volts DC as opposed to 9V for the Koss), 
and the Stax supply surprisingly uses a 
negative centre pin on the socket This 
could prove to be tricky if you tried to use 
a conventional supply with positive 
centre pin, which is now generally the 
industry standard. 

The Stax headphones are connected by 
a neat strip coded ribbon cable of six 
conductors, similar to the Koss. One of 
the most obvious visual differences be¬ 
tween the two systems is the type of 
headphone support yoke and the shape 
of the earpieces. The Koss overhead yoke 
is neatly configured with a well con¬ 
ceived single padded assembly; this 
provides an adequate range of adjust¬ 
ment of the headphone positions. Stax 
uses a radically different yoke structure 
and design, to which Stax has added an 
adjustable flexible headband. The posi¬ 
tion of this flexible band determines the 
position of the ear pieces relative to the 
wearer's ears. 

Objective testing 

For the objective assessment of the two 
sets of headphones I used a standard 
Bruel & Kjaer Type 4153 artificial ear. 
This is designed to incorporate a 12mm 
pressure response capacitor microphone. 

I used a Bruel & Kjaer type 4134S quartz- 


coated microphone, which has an ex¬ 
tremely flat frequency response over the 
10Hz to 20kHz range. 

Now it is important to point out that the 
Bruel & Kjaer Type 4153 artificial ear 
dees not automatically produce a fre¬ 
quency response which is absolutely flat 
when driven by a perfect earmuff. Al¬ 
though it is still regarded as one of the 
best artificial ears for objectively evaluat¬ 
ing wide-range headphones of this type, 
it nonetheless introduces some fairly sig¬ 
nificant frequency perturbations in its 
output response. These may have little to 
do with the headphones being tested, 
and are primarily a characteristic of the 
artificial ear itself. 

The major advantage of the 4153 artifi¬ 
cial ear is its ability to measure stable 
acoustical signals, and in particular to 
measure the distortion of those signals at 
sound pressure levels as high as 160dB. 

The first series of measurements which 
I conducted were to assess the frequency 
response of the two headphones. As you 
will see from the graphs which are 


presented, the frequency response of 
both electrostatic headphones are 
remarkably flat from 10Hz to 500Hz, 
with the Koss being marginally flatter 
than the Stax. 

Both headphones then exhibit a com¬ 
parable nominal 5dB rise in their output 
response between 1kHz and 2kHz, and 
which I attribute to the artificial ear. Both 
then exhibit somewhat similar drooping 
responses between 1kHz and 5kHz, and 
this is again attributable to the artificial 
ear. On the other hand both also exhibit a 
rising response between 6kHz and 
12kHz, but this is primarily a function of 
the individual electrostatic headphone 
characteristics, rather than the artificial 
ear. If we initially ignore the position of 
the respective peaks and bumps, it is in¬ 
teresting to note that both headphones 
are reasonably flat over the full frequency 
range. The measured frequency response 
of the Koss headphones lies within a 
+6dB range from 10Hz to 13kHz, and 
within a +7.5dB range from 10Hz to 
20kHz. The frequency response of the 
Stax phones is within a +6dB range from 
10Hz to 9.5kHz, and within a +8.5dB 
range from 10Hz to 20kHz. 

Although the frequency responses dis¬ 
played by both sets of phones are by no 
means 'ruler flat', when appropriate al¬ 
lowance is made for the non-linear char¬ 
acteristics of the artificial ear they are 
nonetheless as close as I could reasonab¬ 
ly desire, in terms of their 'relative 
flatness'. 

Whilst frequency response is an impor¬ 
tant factor, harmonic distortion and inter¬ 
modulation distortion are clearly of 
comparable significance. One of the 
most compelling claims made for 
electrostatic headphones, in much the 
same way that similar claims were made 
for electrostatic loudspeakers in the past, 
is their relatively low harmonic distor¬ 
tion, even when operating at close to 


Measured performance of Stax SR-Lambda 


Pro electrostatic stereophones 

Serial No. 34681 


Output 

90dB 

lOOdB 

105dB 

Harmonic distortion at 100Hz 2nd 

-50.5 

-60.0 

-64.4 

3rd 

-56.1 

-60.6 

-67.6 

4th 

-65.4 

-69.2 

-69.0 

5th 

-65.2 

-64.7 

-72.3 

THD 

0.35% 

0.15% 

0.085% 

Harmonic distortion at 1kHz 2nd 

-64.6 

-63.1 

-60.2 

3rd 

-59.1 

-64.6 

-64.9 

4th 

-70.3 

-79.4 

-75.0 

5th 

-63.5 

-76.6 

-75.3 

THD 

0.14% 

0.09% 

0.12% 

Harmonic distortion at 6.3kHz 2rd 

-58.9 

-46.0 

-31.7 

3rd 

-53.3 

-39.5 

-23.7 

4th 

-57.6 

_ 

_ 

5th 

- 

- 

_ 

THD 

0.28% 

1.1 7% 

7.0% 
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THE CHALLIS REPORT 


their maximum permissible level for 
diaphragm excursions. 

I initially thought I would have relative¬ 
ly few problems in evaluating the 
electrostatic headphones. In point of fact, 

I almost made a cardinal error, by using 
the battery pack to test the Koss phones. 
Whilst the frequency responses came out 
well, the distortion figures did not con¬ 
form to what I would have anticipated. It 
was only relatively late in the piece that I 
realised a crucial point: once the battery 
voltage drops below about 8V, the distor¬ 
tion starts to rapidly rise, and the 
dynamic range is truncated. 

When I reconnected the Koss head¬ 
phones up to a fresh nine-volt supply, the 
peak output turned out to be 121.5dB 
SPL. At this point they reach the Very 
sharp knee of the curve' — following 
which, to use a colloquialism, 'they real¬ 
ly drop their bundle'. 

What I found surprising, indeed almost 
mystifying with the Koss headphones, 
was that with a sound pressure level out¬ 
put approaching 120dB, there was no sig¬ 
nificant rise in the level of harmonic 
distortion at either 100Hz or 1kHz. By 
contrast at 6.3kHz, the total harmonic 
distortion level had risen to a very ap¬ 
preciable (and audible) level of 7%. 

When I repeated my distortion meas¬ 
urements and evaluated the Stax head¬ 
phones, I found these were limited to a 
somewhat lower peak sound pressure 
level output. Whilst they would quite 
happily produce a sound pressure level 
of 105dB, on raising the output sound 
pressure level to IIOdB they voiced their 
dissatisfaction quite audibly, and I feared 
for their safety. Unlike the boldly labelled 
Koss carton, there is no reference to a 
'lifetime guarantee'. 

Listening session 

I took the two sets of headphones 
home for a subjective evaluation, which I 
must acknowledge from the outset was 
one of the most memorable listening ses¬ 
sions I've had. It was also unquestionably 
one of the most exciting. 

I used three new outstanding CDs, the 
first of which was Midori in 'Encore', in 
which she plays a delightful and entranc¬ 
ing selection of violin solo pieces from 
Kreisler, Paganini, Faure, Tchaikovsky 
and Sarasate, among others (Sony Classi¬ 
cal SK 52568). Both sets of headphones 
provided a quality and realism of sound 
which was absolutely astounding. The 
feeling of 'being there' was absolutely un¬ 
canny; at times, it almost bordered on the 
surreal. 

The headphones, unlike loudspeakers, 
produce no room-mode effects, and all 
that you hear is the original sound. 


Midori for her part has developed a style 
and skill which is world class, and on this 
particular disc, is absolutely 'first class'. 
This is one disc that you can safely add to 
your selection of classical vignettes. 

Using 'Encore', I simply could not 
readily pick the difference between the 
two headphones, unless I upped the level 
to what I would classify as 'ear-shattering 
peaks'. At this point Koss had the clear 
advantage. 

The next disc I used was 
Mendelssohn's 'Overture & Incidental 
Music to A Midsummer Night's Dream', 
and his Symphony No.4 The Italian', 
with Yoel Levi and the Atlanta Symphony 
Orchestra (Telarc CD 80318). This disc 
contains a superb rendition of these two 
delightful pieces, and they are both 
amongst the best that I have yet heard. 

It was when listening to the strident 
peaks of the Wedding March that I could 
hear differences between the two head¬ 
phones. One trouble was that because I 
was unable to organise an instant A-B, 
B-A comparison, I experienced consider¬ 
able anguish in trying to identify precise¬ 
ly what I could hear by way of 
differences. 

I repeated this exercise with greater 
care on the fourth track of the Italian 
Symphony, where I again convinced 
myself that I could hear the differences — 
and more significantly, that the differen¬ 
ces I was detecting were primarily as¬ 
sociated with the highest level transients, 
which the Koss headphones reproduced 
with less colouration than the Stax. 

I progressed to a third and what may 
well be a more popular new disc — 
Chesky Records' The Collection'. This 
disc features 16 tracks of potpourri format 
with some of Chesky's most recent and 
best 'pop' and 'classical' music. As the 
label boldly states, 'Chesky Records/You 
Can Hear The Difference' — and begor- 
rah, I could really hear the difference! 

First of all, the music is exceptionally 
well recorded, using 20-bit technology, 
and the quality of the music provides an 
exciting basis for comparison. 

The differences that I could detect were 
really subtle, I acknowledge, but there 
were differences. The wide range in 
music, which included the gentle pluck¬ 
ing of Luis Bonfa's guitar in 'Samba De 
Orfeo' on track 13, through to Sara K's 


singing 'Wanna Spend More Time' on 
track 3, or even Herbie Mann's 'Caminho 
De Casa' on track 8, provided superlative 
program material with which to carry out 
the comparison and assess differences. 

Summarising... 

In the end, I have to admit that the Koss 
and Stax headphones were neck to neck 
in this competition to select a winner. 
The Koss headphones did display one 
clear advantage, though, in having the 
ability to provide higher peak outputs 
with significantly lower distortion. 

The Koss also offer the advantage of a 
beautiful package, which incorporates 
some very useful extras designed to suit 
the traveller who wishes to carry a full 
hardware system (including the battery 
pack) with him or her, and have con¬ 
figured it right down to a T'. However at 
almost one-and-a-half times the price, 
there is some, if not a significant disin¬ 
centive to purchase the Koss headphones 
— particularly when or where money is 
relatively tight. 

The Stax headphones offer equally ex¬ 
citing performance at sound pressure 
levels below IIOdB, and these head¬ 
phones are strictly designed to be used 
and left at home. Their performance 
simply cannot be denigrated, and they 
still get full marks for frequency response 
and fidelity. 

Whichever of these headphones you 
audition, it is unlikely that you will be 
disappointed with what you hear. In the 
event that you buy one pair or the other, 
hold onto your hat — because you will 
experience a fidelity, a transparency and 
realism of sound, the like of which you 
may never have heard before. 

The Koss ESP/950 stereo headphones 
and matching E/90 Electrostatic Energiser 
have an RRP of $1799. Further informa¬ 
tion, if you need it, is available from the 
distributor, EDS Trading (A/Asia), of Unit 
24, Block C, Slough Business Estate, 
Slough Avenue, Silverwater 2141; phone 
(02) 647 2009, or fax 648 5585. 

The Stax SR-Lambda Pro Classic stereo 
headphones and driver unit Model SRM- 
Xh have an RRP of $1199, and further 
information is available from the dis¬ 
tributor International Dynamics, of 78-80 
Harold Street, Cheltenham 3192; phone 
(03) 585 0522, or fax 585 0179. ❖ 


ELECTRONIC TEST GEAR TO BUILD 

Volume 2 

The latest book to be published by Electronics Australia, bringing together some of 
the most popular test instrument designs we’ve produced in the last few years. Kits for 
most of the designs are readily available from the major suppliers, making them a very 
practical way to provide yourself with a set of good test equipment at low cost. 

Available from your local newsagent, or directly from the Federal Publishing Com¬ 
pany Mail Order Bookshop, at PO Box 199, Alexandria 2015. The mail order price is 
$7.50 including handling and postage within Australia. 
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IF YOU'RE LOOKING 
FOR MORE THAN 
JUST A TRADE, 
YOU'RE 
THE PERSON 
WE'RE 

SEARCHING FOR. 


The Navy needs more than just bright 
people who simply want to learn a trade. 

After all, a technician in today’s Navy 
is responsible for some of the most 
advanced technology in the world. From a 
ship's communication systems to its radar 
systems. From its navigation equipment 
to missile firing systems, the emphasis 
is all on high technology. 

That's why we're after people who are 
self-motivated, who can meet a physical 
challenge, who enjoy being part of a team 
and also like working with their hands. 

Of course, it goes without saying that the 


Navy trains its technicians to an extremely 
high standard. And even expects them 
to undertake on-going technical and 
management training. (All of which can 
contribute to earning civil accreditation 
and a good job upon leaving the Service.) 

If all this sounds more like a challenge 
than a chore, then a technical career in 
the Navy can take you a long way, and 
even result in you becoming an officer. 

And that sort of achievement is 
pretty hard to find with ordinary trade 
qualifications. So it has to be a better 
start to your career. 


A BETTER START TO YOUR CAREER. 


YES! I want to know more about how to get a better start 
to my career as a General Entry Sailor in the Navy. 
Mr/Mrs/Ms/Miss:_, ...._ 

FIRST NAME(S) 


LAST NAME 


Postal Address: _ 


Phone: Home (_.)_ 

Date of birth:_ 

Country of birth:_ 


_Postcode _ 

-Other (_)_ 


I am interested in: Electronics/Marine Maintenance/ 
Combat Systems Operations/Electronic Warfare 
Operations, (cross out those not appropriate) 

Other: 


state your job preference, if known 
Current or highest level of education achieved:. 


Return coupon to: Reply Paid 2600, Navy 
Careers Adviser; GPO Box XYZ (in your capital city.) 
No postage stamp required. NDL 93 Q 


TECHNICIAN 



c J" ect to: QLD 226 2626: Townsville 72 4566. NSW Sydney 267 2773: Parramatta 635 151 I; Wollongong 28 1855; Newcastle 26 3011; Albury 21 8277 ACT 257 2311 

VIC Melbourne 639 1444, Bendigo 41 2500: Ballarat 31 7300. Dandenong 794 5922. TAS Hobart 34 7077: Launceston 31 1005. SA Adelaide 237 6222. WA Perth 221 2424. 

Or call toll-free: NTAS (008) 00 6202; NT (008) 01 1040. NQLD (008) 01 5150. OTHER Outside the major metropolitan areas: (008) I I 4004. NGET8FPC73 

















































ard Oscilloscope 
with FFT 


J wo of these superb Hewlett-Packard, HP54601A ‘analog feel’ four channel 100MHz digital sampling 

oscilloscopes to be won when you subscribe to Electronics Australia. That’s right, if you subscribe or renew 
your subscription to Electronics Australia before 26/1/94, you can have an excellent chance of winning one of 
these highly praised state of the art instruments. We have two of them available, by courtesy of Hewlett-Packard 
j Australia, and each unit is complete with the HP54658A Fast Fourier Transform (FFT) Measurement/Storage 
: module at a further $1,264, this gives a value for each prize of $6,173 or over $12,000 for both prizes 

The HP54601A digital scope is a compact instrument which combines the ease of use, display update speed and 
display confidence of a traditional analog CRO with the additional performance and features of a modem digitising 
unit. It offers an effective bandwidth of well over 100MHz for repetitive signals, with the two main channels having 
j an input sensitivity down to 2mV/division and the two ‘logic’ channels a sensitivity down to lOOmV/division. There’s 
a comprehensive range of triggering facilities, plus of course features like waveform storage and the ability to 
perform automatic measurements of a large number of waveform parameters - such as peak-to-peak, average or 
RMS voltage, frequency or period, rise and fall time, and pulse width. And the screen display is updated at the rate 

-1 of one million data points per second, giving virtually instant response! 

The HP54658A adds powerful additional measurement and communications facilities to the HP54601A. These include 
further waveform maths functions (including of course FFT processing to show the frequency-domain components of a 
signal), additional automatic and cursor-based waveform measurements, up to 100 non-volatile trace memories, time and 
date tagging of both stored and hard-copy waveform printout, and a full RS-232C serial data interface for connecting the 
instrument to a computer or printer. 


In short, each HP54601A/54658A combination forms a very high performance integrated measurements system, making 
it of great value not only to electronics professionals but to serious enthusiasts as well. 


To subscribe simply phone toll free 008 800 933 with your credit card details ready. A 
SUBSCRIPTION COSTS $47 FOR 12 ISSUES INCLUDING POSTAGE. If you don’t have a credit 
card fill in the card attached. 


OW TO ENTER. Simply phone our toll free number 008 800 933 and have your credit card details ready. If you do not have a credit 
th f the cotJ P° n attached and post. If the coupon is missing, send your name, address, phone number and cheque to: 

Pub ,shin 9 Com Pany. Reply Paid No. 3. PO Box 199, Alexandria NSW 2015. Any enquiries can be made by phoning (02) 353 
9992. Unsigned orders can not be accepted. 

CONDITIONS OF ENTRY: 1 The competition is only open to Australian residents authorising a new or renewed subscription to 
Electronics Australia before last mail on 26 1.94. Entries received after closing date will not be included. Employees of the Hannan 
Group.. Hewlett Packard Australia LTD . their subsidiaries and families are not eligible to enter. 2 South Australian residents need not 
purchase a subscription to enter, but may enter once by submitting their name, address and a hand drawn facsimile of any coupons to 
the Federal Publishing Company Pty. Ltd.. PO Box 199, Alexandria NSW 2015. 3. Prizes are not transferable or exchangeable Vnd may 
not be converted to cash 4. The judge’s decision is final and no correspondence will be entered into. 5. Description of the competition 
and instructions on how to enter form a part of the competition. 6. The competition commences 29.9.93 and closes last mail on 26.1.94 
7. The draw wiH take place in Sydney on 28 i 94 and the winners will be announced in a later edition of Electronics Australia 8 The 
prize is 2 x HP54601 valued at $4909 each. 2 x FFT module valued at $1264 each. Total prize valued at $12,346 9 Subscriptions are 
T? Q r o^« ble 10 ' Th ® promoter is the F ®deral Publishing Company Pty. Ltd.. 180 Bourke Rd. Alexandria NSW 2015. Permit No 
TC93/0000 issued under the lotteries and Art Union Act 1901; Raffles and Bingo Permit Board No. 93/0000 issued on 00/00/93 ACT 
permit no TP93/0000 issued under the Lotteries Act 1964; NT permit No. 93/000 
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70 years of radio broadcasting in Australia: 


THE SEALED SET DEBACLE 


Seventy years ago this month, Australia’s first AM radio broadcasting stations began operating. But 
our broadcasting industry got off to a very shaky start in 1923, largely due to the so-called Seated 
Set Scheme’ proposed by AWA’s Ernest Fisk. This is the first of two articles commemorating the 

start of radio broadcasting. 


by COLIN MACKINNON, VK2DYM 


Wireless experiments were carried out 
in Australia from around 1895, under¬ 
taken by PMG engineers, university 
scholars and a few private individuals 
who duplicated Marconi’s system, with 
varying degrees of success. By 1904 the 
Royal Navy, on Australian Station, had 
several ships equipped with wireless 
and used it for ship-to-ship and ship-to- 
shore communications. 

The Navy was not keen for anyone else 
to be dabbling with wireless, but private 
companies could see a lucrative market in 
providing wireless services to commer¬ 
cial shipping, and to communicate be¬ 
tween islands where there were no 
submarine telegraph cables. The Govern¬ 


ment took control of the situation by 
enacting the Wireless Telegraphy Act of 
1905, and the PostMaster General issued 
‘Temporary Experimental Permits’ for 
experimental and commercial purposes 
from 1906 through to 1914. Upon the 
commencement of World War 1 on 5-8- 
1914, private experiments ceased, and in 
November 1915 all commercial wireless 
was placed under the control of the Navy 
for the duration of hostilities. 

At this time the equipment used by the 
Navy, commercial stations and ex¬ 
perimenters consisted of spark transmit¬ 
ters, with simple crystal or coherer 
receivers; Morse code was the only 
means of sending messages. However, by 


1914 there were experiments overseas 
with voice transmission. Electronic val¬ 
ves had also been invented and were 
being introduced into military wireless 
for both transmission and reception. 
World War 1 prompted rapid develop¬ 
ment of these valve transmitters and 
receivers, as well as the introduction of 
voice telephony, and provided technical 
training to signallers — many of whom 
maintained an interest as experimenters 
after the war. 

After World War 1 the Royal 
Australian Navy sought to retain control 
of wireless and tried to prevent private 
experiments. But there was a ground 
swell of interest, which forced Radio 



In early 1920 the Marconi Company experimented with broadcasting of speech and music at Chelmsford In the UK, using 
this 6kW transmitter. Engineer W.T. Ditcham is shown at the microphone. (Courtesy Marconi Company). 
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Commander Creswell to grant 
Temporary Permits’ for receiving-only 
in 1919. 

The general public was very interested 
in wireless telephony, i.e., voice transmis¬ 
sions, and public broadcasting had 
commenced in the USA in 1920, 
whilst the BBC in the UK was making 
test transmissions of voice and music. 
In mid-1920 the Government again took 
charge and finally introduced new 
regulations in late 1922, allowing for 
commercial wireless operations and three 
classes of private licence. These private 
licences were: 

Experimental Licence — transmitting 
and receiving: £1 
Experimental Licence — receive 
only: 107- 

Broadcast Licence — news and enter¬ 
tainment: £5 

The Broadcast Licence was a conces¬ 
sion made by the PMG to satisfy the 
public interest in ‘broadcasting’. The 
licence was intended for experimenters 
who wished to provide a limited news 
and entertainment service, but advertising 
was not permitted. 

The rules and power limits were the 
same as for other experimenters and be¬ 
cause of the high cost, not many took out 
this licence. But some experimenters did 
broadcast recorded music, lectures and 
live artists, which were eagerly sought by 
the listeners. However the public wanted 
more than just amateur broadcasting, and 
following the overseas trend the scene 
was set for the introduction of commer¬ 
cial broadcasting. 

AWA made a public broadcast of 
speeches and live musical items in 
Sydney, in August 1920, and followed 
up with another demonstration at Par¬ 
liament House in Melbourne, in Oc¬ 
tober. But the government was slow to 
accept the benefits of broadcasting and 
nothing eventuated. 

In November 1922, AWA submitted a 
proposal to the PMG whereby it would 
provide a broadcasting service for 
Australia — provided it had a monopoly 
and could charge accordingly. When 
other interested parties heard about this, 
they objected and in February 1923 Mr 
George A. Taylor formed the ‘Associa¬ 
tion for Developing Wireless’, whose 
members were dedicated to preventing 
any broadcasting monopoly. 

Digressing for the moment, Taylor was 
an interesting person, who was very ac¬ 
tive in Army wireless, aviation, art and 
civil engineering. In 1910 he had formed 
the ‘Wireless Institute of Australia’ to 
fight for experimenters’ rights, because 
they felt that the provisions of the Wire¬ 
less Telegraphy Act were draconian. At 


that time the licence fee of £3 was con¬ 
sidered to be too much for private ex¬ 
perimenters, and the penalty for 
infringement under the act was a high 
£500 with no course of appeal. Negotia¬ 
tions with the PMG resolved most of 
their differences by mid-1910. 

The 1923 Conference 

To satisfy all parties interested in 
public broadcasting, the PMG called a 
conference which was held in May of 
1923. A group of more than 40 people 
representing wireless manufacturers, 
retailers, prospective broadcasters, the 



Ernest Fisk (later Sir Ernest) was one 
of the founders of A WA and for many 
years Its managing director He was 
the chief architect of the disastrous 
sealed set scheme . 

media, listeners and experimenters sat 
down with Commonwealth officers to 
agree on a system for establishing broad¬ 
casting in Australia. 

The conference, in Melbourne, was 
opened by the Hon. W. G. Gibson, Post- 
Master General, who stated that broad¬ 
casting was now needed and as Australia 
had unique conditions compared to other 
countries where broadcasting was being 
introduced, he hoped the assembly would 
come up with a set of regulations which 
the Government could endorse as the 
framework for broadcasting. 

Mr G.A. Taylor, President of the As¬ 
sociation for Developing Wireless, was 
elected Chairman. Taylor called upon 
anyone with a proposal to place it before 
the meeting. Mr E.T. Fisk, Managing 
Director of AWA and a most influential 
force in wireless matters, stated that he 


had a complete proposal, but wanted to 
hear if anyone else had anything to say. 

No-one else came forward, so Fisk 
made his presentation, which was of 13 
points suggesting that a number of 
wavelengths be allocated for broadcast¬ 
ing, and licences issued to broadcasting 
companies for each wavelength. 
Proprietors of stations could charge lis¬ 
teners for their services, to be collected 
by way of subscription fees paid annual¬ 
ly. Retailers and dealers were to be 
licensed and could only sell or rent a 
wireless receiver to a person in posses¬ 
sion of a listener’s licence, and would 
submit records of dealings to the govern¬ 
ment The licence would be sold by the 
retailers, would be renewable annually, 
and would cost whatever the particular 
station set as its subscription fee, plus 
something for the Government. All 
manufacturers were to be licensed also. 

Fisk’s proposal 

For the point of this story the per¬ 
tinent item was Fisk’s proposal (d), which 
stated: 

Receiving licences to be issued for 
using apparatus capable of receiving 
on one wavelength only . 

In other words, the listener had to 
choose which one of maybe one, two or 
three stations he wished to subscribe to 
and then purchase a licence and a wire¬ 
less set tuned to that station only. The 
receiving set was to be ‘sealed’, and the 
proposals became known as the ‘Sealed 
Set Scheme’. Fisk was a very persuasive 
and authoritative speaker, with the result 
that no-one else received a hearing. The 
conference simply debated and refined 
his submission, to come up with the 
proposed regulations. 

Fisk wanted each receiver to be tuned 
to one station only, and argued it would 
be too hard to allow a set to receive any 
more, but an amendment was pushed 
through to allow a set switchable between 
two wavelengths. The listener would then 
pay two subscription fees, which might 
be say £3/3/- for one station and £2/2/- 
for the second service. 

The Wireless Institute, represented by 
O.F. Mingay, H. Maddick and TP. Court, 
argued that experimenters should not be 
restricted in the same way as listeners. 
Fisk brushed this off by saying they 
would be fully protected. Later events 
proved this false. 

Fisk’s reasoning was quite clever, as 
we shall see later. He wanted the chain of 
distribution of wireless sets closely con¬ 
trolled and recorded, with penalties for 
anyone making or owning an unlicensed 
set, and each set had to be of a design that 
was approved by a statutory authority. 
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Sealed Set Debacle 

The Conference, as is the way with 
such groups, waffled on and on and 
digressed to topics such as one brought 
up by Harry Wiles, proprietor of ‘Wiles 
Wonderful Wireless’ — who was con¬ 
cerned that pigeons should be protected 
from extermination, by decapitation on 
thin aerial wires! A motion to have all 
aerial wires adorned with corks lapsed... 

Fisk’s proposals were accepted with 
very minor changes, and after due con¬ 
sideration by the Government the new 
Broadcasting Regulations were published 
in August 1923. The details for the 
receiving sets were as follows: 
RECEIVING SETS 

Only apparatus that will not cause the 
aerial to oscillate may be used. (Poorly 
adjusted regenerative receivers were a 
known cause of interference.) 

Sets shall be sealed. 

Broadcast receiving sets shall be so 
made as to respond to a certain 
wavelength, and a 10% variation only 
will be allowed. 

Sets shall be stamped indicating the 
type, number and wavelength. 

Only those sets or units of approved 
pattern shall be used. 

ASSEMBLING OWN SETS 

Those persons who assemble their 
own sets shall arrange them as stated 
under ‘Receiving Sets'. 

The tuning elements shall be enclosed 
suitably for effective sealing and shall 
be submitted to an authorised officer, 
who will test them to see that they con¬ 
form to the regulations. 

A charge of 216 will be made for this 
test, and if in compliance with the 
regulations the set will be sealed and 
shall not be broken except by the 
authorised officer. 

MORE THAN ONE 
BROADCASTING STATION 

Sets may be made to receive more than 
one broadcasting station, and may be 
used if the subscriptions be paid to each 
broadcasting station that the set will 
receive together with the Government 
licence fee of £1. (The licence fee was 
10/- per annum, so for reception of two 
stations it would be 20/-, or £1.) 

The previous Experimental Receive- 
only licence was cancelled by the new 
regulations and replaced by a Broadcast 
Listener’s Licence costing 10/-, whilst the 
Experimenter’s Broadcast Licence be¬ 
came a Broadcast Station Licence, cost¬ 
ing £15 plus a £1000 bond. The 
Experimental Transmit Licence remained 
and still cost £1. 

Each approved sealed set would have a 
label attached, reading: 


Broadcasting Receiver Type No. 

.metres. 

Approved by P.M.G. 

There was some confusion as to how 
the sealing should be accomplished, but it 
seems that the manufacturer was ex¬ 
pected to fit the tuning capacitor inside a 
box, and after tuning to the required 
wavelength it would then be closed off 
with a lid covered with a sealing label, to 
prevent listener access. Plug-in or vari¬ 
able coils were not permitted. 

Fisk had stated during the conference 
that if a person wanted to receive a 
second station, he should purchase a 
second set and another licence; but the 
regulations allowed for the original set to 
be modified, at a price. You will see 
below why Fisk was keen on increasing 
the number of receivers in homes. 



William John Maclardy, who founded 
‘Wireless Weekly’ magazine In 1922, 
and was also the driving force behind 
the setting up of Sydney radio station 
2BL—later absorbed, along with 2FC, 
Into the ABC network. 

Returning now to Fisk’s motives, once 
the manufacturers and experimenters 
were licensed and known, he sent out an 
‘AWA Licence Form Number 1’ demand¬ 
ing payment for use of the patents AWA 
controlled at 12/6 per valve socket (17/6 
for USA valves), and demanded that ex¬ 
perimenters pay 5/- annually and sign his 
‘AWA Licence Form Number 4’. 

There was an uproar over this impost 
but the Government, which after all 
owned just over 50% of AWA, sup¬ 
ported Fisk. The experimenters dug in 
and AWA backed off, allowing a conces¬ 


sion for free use of patents for private 
experimentation only. But they were not 
to resell their equipment, nor manufac¬ 
ture sets for others. 

Most unpopular 

Right from the start the ‘sealed set 
scheme’ was unpopular; in fact dis¬ 
astrous. Even before the regulations were 
announced the delegates started to have 
second thoughts. There was a suspicion 
that Fisk and others had ‘stacked’ the 
meeting to gain their own advantage, and 
the Victorian WIA felt the interests of ex¬ 
perimenters had been sabotaged by O.F. 
Mingay — ostensibly the NSW WIA 
delegate, but also in the wireless business 
and closely allied with Fisk’s interests. 

Taylor denied the accusations, and 
appealed for the Sealed Set System to 
be given a fair trial. The PMG’s Depart¬ 
ment remained neutral, saying that it 
was only introducing regulations that the 
body of wireless interests had wanted and 
agreed on. 

Once the full details of the scheme 
were revealed, there was further dissent 
The listeners’ costs were high and AWA’s 
patent fees considered outrageous. The 
paperwork was cumbersome, people 
resented not being able to listen to the 
other stations that were on air, and 
manufacturers had great difficulty 
making sets which complied with the 
10% wavelength limit 

Part of the reason was that they made 
sets with the minimum number of valves, 
because of AWA’s high royalties, and 
such sets were little better than crystal 
sets. There was a holdup in obtaining test 
equipment for the PMG, so that it was 
not ready to test sets submitted to it until 
November 1923. 

At the end of 1923 there were only 
20 models of receivers, from 14 
manufacturers, passed by the PMG. 
These consisted of: 

Crystal — 1 

Crystal + one valve — 3 

Single valve — 8 

Two valve — 7 

Three valve — 1 

The pre-set wavelengths were 350 
metres (2SB) or 1100 metres (2FC), with 
one set designed for 1720 metres (3LO). 
The United Distributing Company’s 
Model 46 was the only one switchable 
for both 350 and 1100. By mid-1924 a 
total of only 61 receiver designs had been 
approved, out of 154 submitted. 

In Sydney broadcast stations 2SB (later 
to become 2BL) and 2FC commenced in 
December 1923, 3AR in Melbourne in 
early 1924, and 6WF in Perth started 
transmission in June 1924 — all as 
‘sealed set’ stations. The subscription 
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costs were to be: 2SB — 10/-, 2FC and 
3 AR — £3/3/-, and 6WF — £4/4/-. 

2SB was able to charge only the 10/- 
PMG licence fee because it was sub¬ 
sidised by a number of wireless retailers, 
who were shareholders in the company 
running the station: ‘Broadcasters Sydney 
Limited’ or ‘BSL’. They each paid 5/- per 
week for the upkeep of the station, and 
obviously hoped to sell many sealed sets 
tuned to 2SB. 

Because most manufacturers could not 
meet the specifications, sets were not 
available; the listeners were not interested 
and the broadcast stations were soon in 
financial difficulties — they just were not 
getting their fees in. 

Of course many people built their own 
sets from parts and didn’t bother about 
licences anyway. Others woke up to the 
fact that it cost less overall to claim 
to be an experimenter, and obtain an 
experimental licence — with no restric¬ 
tions on station tuning and no station 
fees. By mid-1924 there were only about 
1200 licences issued to listeners, but over 
5000 people had applied for an Ex¬ 
perimental Licence! 

In early 1924 the PMG was forced 
to send letters to the holders of ex¬ 
perimental licences, warning that they 
must prove themselves to be bona-fide 
experimenters, not just listeners. As a 
consequence the number of Ex¬ 


perimental Licences dropped dramatical¬ 
ly during 1924-25. 

Rigged comparison 

AWA was determined to prevail with 
the sealed set concept, and even carried 
out tests at Moss Vale to prove its sealed 
set could receive signals in the ‘country’. 
However to achieve this success, a team 
of field engineers spent a week testing 
and had installed a 200 foot (62 metre) 
dipole on 100 foot (30m) poles, with a 
copper gauze ground mat 

After AWA trumpeted the sealed set’s 
win over an ‘open’ set, it was revealed by 
others that the AWA sealed set consisted 
of four valves with regeneration (which 
was frowned upon) — whereas the 
‘open’ set was a simple detector and plus 
one audio stage, connected to a long wire 
60’ (18m) long and only 30’ (9m) high. 

The fact was that neither sealed sets 
nor open sets of comparable performance 
were satisfactory outside a very restricted 
radius from the broadcast stations. 

The second conference 

Public and industry resentment built to 
the point where another conference had 
to be called by the PMG, in Sydney in 
April 1924. Of particular note: Mr Fisk 
was not invited. The two aims of this 
conference were 
(1) to abolish sealed sets; and 


(2) to propose a workable scheme of 
broadcasting with adequate return for 
the commercial stations. 

The participants were a number of state 
radio associations made up of manufac¬ 
turers, retailers and station owners, plus 
the PMG. The chairman was Major 
C.W.C. Marr, a Member of the House of 
Representatives. 

Whereas the previous conference had 
been dominated by Fisk and his proposals 
were readily accepted, this conference 
had many controversial moments, with 
some acrimony and even a couple of 
delegates walking out. Farmer and Com¬ 
pany, which had the licence for 2PC and 
was closely associated with 3LO, refused 
to put its proposals to the meeting, claim¬ 
ing it wanted to negotiate direct with the 
PMG. The others suspected that Farmer 
& Co, which leased AWA equipment, 
wanted a broadcast monopoly and was in 
league with AWA. 

This time around, there were several 
proposals submitted. They dealt mainly 
with limiting the number of stations in 
each state, and ways in which commer¬ 
cial stations could receive compensation 
for their services. 

But on the subject of receivers, the As¬ 
sociation for Development of Wireless 
wanted open sets with no restrictions and 
a common licence of £2 (40/-) plus 57- 
Government fee. They also wanted a 



Ernest Fisk's two young sons Kelvin and Maxwell, using one of the AWA Radlola two-valve sealed sets on the verandah 
of their Wahroonga home. Maxwell was later killed during RAAF service when he walked Into a revolving aircraft propeller. 
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READER INFO NO. 6 


EX-RENTAL 

BARGAINS 



Top class instruments and 
personal computers at bargain prices. 
All expertly maintained and with a 
4'month warranty (parts and labour). 

Rental with option to buy 
plans available. 


BELL 610 

Gaussmeter, 1-100,000 gauss. 

$2,450 

RION NA-20 

Hand held sound level meter 
to 130 dBA. 

$890 

PACE DESOLDER STATION 
Vacuum pump desolder + 
temp, control soldering iron. 

$595 

HP 339A 

Noise and distortion meter. 

$.3,450 

TEKTRONIX P6042 

Current probe & amplifier, 

DC-50 MHz. 

$1,845 

GENRAD 1658 

Automatic LCR bridge, 0.1%. 

$1,150 

WAVETEK 2002A 

Sweep gen. 1-2500 MH: in 4 bands. $6,500 

IWATSU SC340 

Scope calibrator. 

$2,520 

ADVANTEST R4131A 

Spectrum analyser, 
lOKHz - 3.5GHz, lKHz res. 

$9,995 

FARNELL TM10 

RF power/VSWR to 1GHz, 100W. 

$1,195 

HP 1640A 

Protocol analyser 50-19200 BAUD. $750 

HP4951C 

Protocol analyser, 50-19200 BAUD. $4,995 

SPECTRONICS 

UV eraser for 6 PROMS, timer. 

$98 

TEKTRONIX 834 

Data comms. tester, 

50-19200 BAUD. 

$1,550 


Tech-Rentals 


MELBOURNE_(03) 879 2266 

SYDNEY_(02) 736 2066 

BRISBANE_(07) 875 1077 

ADELAIDE_(08) 344 6999 

PERTH_(09) 470 3644 

CANBERRA_(06) 253 1825 


Sealed Set Debacle 

board of administration in each state to 
control stations and oversee program¬ 
ming, operating times etc. Other 
proposals varied, but there was over¬ 
whelming rejection of sealed sets. 

A couple of delegates made com¬ 
ments about experimenters which are 
worth repeating. Leslie Bean of L.P.R. 
Bean & Company, a retailer and 
manufacturer, stated that “if persons 
were intellectually fit to be genuine ex¬ 
perimenters, they would not be im¬ 
pecunious, so therefore should pay the 
full broadcasting subscription”. 

He claimed that “the mere sending of 
dots and dashes did not constitute re¬ 
search work”, and admitted he had never 
learnt the Morse code and never intended 
to. A strange admission for one who held 
an experimenter’s licence, which re¬ 
quired proficiency in Morse code! 

Major Marr, MHR, the conference 
chairman, reckoned that “a man over 40 
could not learn the Morse code”. 

The final proposals submitted to the 
PMG included open sets, a licence fee of 
£2 plus 5/- government fee, and two clas¬ 
ses of broadcast stations: A class, sus¬ 
tained from licence fees, and B class, 
which would survive by accepting paid 
advertising. 

Experimental licences were to be dis¬ 
continued and replaced with an ‘Expert 
Experimental Licence’. The total number 
of such licences was not to exceed 980, 
allocated as follows: 


NSW 

300 

Vic 

300 

SA 

100 

WA 

100 

Qld 

150 

Tas 

30 


These licences were to be free, and is¬ 
sued on the recommendation of the Wire¬ 
less Institute in each state. 

The 40/- fee was lower than the sub¬ 
scriptions charged by the stations 
beforehand, but it was considered that 
the open set would make listening so 
popular that the stations would earn 
much more. In fact an extra million 
pounds of revenue was estimated. 
Manufacturers could claim compensation 
for converting stocks of sealed sets to 
open sets, but it seemed there were very 
few sets held in stock. 

The PMG rejected some details of the 
proposal and instead issued its own ver¬ 
sion of the regulations, in July 1924. 
These allowed open sets and the two 
classes of stations, but set listener’s 
licence fees according to the distance 
from the capital cities — ranging from 
31/- to 25/-, and detailed the distribution 


of fees to the A class stations. These fees 
were reduced in later years. The 
Experimenter’s licence cost 30/-, later 
reduced back to 20/-, and there were no 
limits on the number of experimenters. 

Much more popular 

The new regulations proved popular 
and whereas there had been only 1206 
broadcast listener’s licences issued in 
the year to June 1924 under the Sealed 
Set Scheme, by June 1925 there were 
64,000 licences. By June 1926, a total of 
128,000 had been issued. The number of 
licences issued jumped noticeably when 
popular programs such as an ‘Opera 
Week’ were announced. 

The split-up of revenue from licence 
fees to the stations caused some continu¬ 
ing problems. For instance 2FC obtained 
70% in NSW, whilst 2BL with 30% lost 
money for a number of years until altera¬ 
tions to the regulations changed the way 
in which broadcasting was controlled. 

The AWA valve royalty was still very 
unpopular. Eventually, in 1927, the 
government heeded public grumbling 
and came to an arrangement to pay 3/- 
from each listener’s licence to AWA to 
compensate it for loss of patents 
revenue. 

In 1934 even that was cancelled. Con¬ 
sequently, the ARTS&P (Australian 
Radio Technical Services & Patents) 
Company was formed by AWA and other 
companies to pursue and protect their 
various patent rights. 

Epilogue 

Most of the few sealed sets that had 
been made were converted to tunable sets 
by removing the box covering the tuning 
capacitor and adding a tuning knob to the 
cabinet front, so very few genuine sealed 
sets have survived. I have heard of one or 
two so-called sealed sets, which appear to 
have been made well after 1924! 

A friend once told me how, as a young 
lad, he helped his father who had a wire¬ 
less rental business in the west, dump un¬ 
wanted sealed sets down mine shafts 
outside Dubbo. 

(To be continued) ❖ 


References: 

Wireless Weekly, 1922 - 1925. Provides 
extensive coverage of the issue. 
Australian Archives, PMG files under 
MP341/1 

David Jones Archives, Historical Records 
1923-1937, BRG 1/X7 
OTC Archives, AWA files 
Newspapers and other wireless 
magazines of the period also carried 
news and editorials relating to the 
'Sealed Set Scheme' and its demise. 
(Private collection, Colin MacKinnon) 
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Test probes have finger 
shields and sleevedplugs 


Thick walled ABS case 
and shock mounted LCD 
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NEW D9/RJ45 

Network 

Adaptor 

Handy for networks adapts a D9 
plug to RJ45 Socket.Configure how 
you like using the 8 jumper leads 
provided. $7.95 


NEW Cannon 
Joiners 

At last there's an easy way to extend 
your Cannon cables - just use an 
XLR joiner! 

" M; 


$ 8 . 

$9. 


XLR Male Joiner 
XLR Female Joiner 


We stock a very wide range 
of Cannon plugs and sockets 

3 Pin Inline Socket $7.90 

3 Pin Inline Male Plug S7.30 

Female Chassis Socket $9.50 

3 Pin Inline Socket $6.55 

3 Pin Inline Female Plug 118.80 

3 Pin Male Chassis Socket j 15.95 

Male Chassis Socket $6.80 

4 Pin Inline Female Plug $13.00 

4 Pin Inline Plug $9.85 

4 Pin Female Chassis Socket 

$13.30 

Male Chassis Socket $7.70 

5 Pin Female Chassis Socket 

i;i8.i5 

Male Chassis Socket S11.05 

3 Pin 250V Female Plug S16.95 

3 Pin 250V Male Plug S16.95 

3 Pin 250V Female Socket SI2.90 

3 Pin 250V Male Socket $12.00 


Looking for Value in Multimeters? 


• Extra tough for industrial users 

• High energy fuse and 
PTC protection against 
overloading 

• O-ring seated case, 
switch and jacks against 
dirt and moisture 

• Protective holster and tilt 


on to concrete 
• Unique rotary switch 
with berylium copper 
contacts and gold 
plated pcb 


Model 103 A 105 

• 4000 count 

• Data hold & Relative functions 

• 0.1% (105) or 0.5% (103) dc 
accuracy 

• 8 functions inc 
frequency and 
capacitance 


Appa 88 
Appa 91 
Appa 93 
Appa 96 
Appa 98 
Appa 103 

Appa105 _ 

Appa 76 Component 
Tester $142.80* 
\ppa 35 Clamp Meter 
$142.80* 
* Call for Tax-Free prices 


94.80* 

S118.80* 

S142.80* 

S166.80* 

11214.80* 

JI298.80* 

$358.80* 


NEW NIMROD 
Gas-Powered 
Soldering Iron 


Soft 

Soldering 


Hand-Held 
Digital LCR 
Meter ELC-130 

• 3 1/2 digits 

• Wide measuring ranges 

• Dissipation factors for L/C 

• Capacitance 200pF to 
2000iiF, 0. IpF max res. 

• Inductance 200\iH to 200H 
with lOOnH max res. 

• Resistance 20(Kl to 20ML1 
with 10R. max res 

$227.65 ex tax $262.55 inc tax 


Fluke Cl 00 
Case 


iy F_ 

handheld multimeter 
and many other 
brands plus 
accessories. 
Excellent 
value at 
$68.60 


10% OFF FLUKE 
20 SERIES 

YES YOUR CHANCE TO SAVE ON 
FLUKE 21, 23, 25, 27 AND 29. 
Limited stock only, so be quick! 


QUV-T8/N 
Industrial 
EPROM Eraser 

• Erases 15 EPROMs in 20- 
30mins. 

• Takes PCBs up to 
200x125x25mm. 

• Anti-static slide out tray 

• U V indicator 

• 15,000microwatt/sq cm 

• Safety interlock switch 

$133.85 ex tax $155.25 inc tax 


Variable 

Transformers 

Suffering from sagging mains? If 
you need to adjust tne voltage 
slightly up or down, or observe tne 
effect of changing mains conditions 
on equipment, then here's the 
answer- 
Enclosed 

5A $240 

7A $270 

13A $410 

Open 

1.2A $130 

2.5A $140 

Allow $20 for P&P, they are big and 
heavy! 


Heat 

Shrinking 


Cutting 

soft 

plastics 


Nimrod is a 
quality tool 
weighing only 
52grams yet 
producing torch 
temperatures as 
hiah as 1300°C. 

Maximum tip 
temperature is 
400°C. It offers 
similar 
performance to an 
adjustable 10 to 
60W iron. A single 
fill of gas lasts 
approx 1 hour. Case 
has window to 
check how much 
gas is left. 
Protective cap has 
built-in flint lighter. 

UK designed and 
built to European 
engineering 
standards. 

Ideal for field 
service technicians 
and sensitive 
circuitry (no leakage 
currents!) 

Choice of spare 
screw-in tips 
available (no need 
to buy a new 
catalyst each time!) 

Available as a 
soldering iron on its 
own for $39.95 
Or buy the 
complete kit with 
hot knife, gas torch 
and hot air tip plus 
solder, spare flints, 
stand and cleaning 
sponge in 
convenient carry 
case measuring 
only 210x100x40 
mm. $74.95 
Spare tips 1.2,3 
4mm and hot knife 
$6.00, Hot Blow & 
Blowtorch $12.50, 
Catalyst $6.50 
5 Refil 150gm 
$6.95 


Ultrasonic 

Cleaner 

The latest high-tech way to clean 
PCB's, switches, watches, drafting 
pens - even your dentures! Let the 
millions of tiny cavitation bubbles 
clean the surface 40000 times per 
second. 165x90x50mm container 
holds half a litre and is made of 304 
stainless steel. Some people are 
charging a lot more. 


Degauss Wand 

Locally made, 240V 2A 10miniute 
continuous rating $89.95 


SerialTest 

PC-based Protocol 
Analyser & Data 
Line Monitor 

The latest version ofSerialtest turns 
ANY PC into a full-featured serial 
data protocol analyzer — even 
laptop and notebook computers - 
for both synchronous and async 
data. Seriaftest unleashes the power 
of your PC for data communications 
testing with a simple, user-friendly 
interface and either! The new 


ComProbe connects to your 
computerviathe parallel printer port 
(no need for plug-in cards) and 
allows Serialtest to work with both 

- . ..... synchronous and asynchronous 

ComProbe plugs in to your printer devices. 
port. With Serialtest and your PC, 

there is no longer any needto buy or Serialtest’s monitor mode shows 
rent expensive, dedicated protocol 


analyzers. 

The Serialtest package includes 
Serialtest software ana Frontline’s 
RS-232 ComProbe™ adapter. The 


ou exactly what information is 
rlowing between any two serial 
devices — both data bytes and 
control signals. Source mode allows 
you to interactively simulate either 


8.30am to 5.00pm Mon to Fri. 8.00am to 12 noon Saturday. 
Mail Orders add $5.00 min to cover postal charges. 

Next day delivery in Sydney add $8.00. 

All prices include Sales tax unless stated otherwise. 

Tax exemption certificates accepted if the line value 
exceeds $10 00 

BANKCARD, MASTERCARD, VISA, CHEQUES or CASH 
cheerfully accepted. 


the DTE side or DCE side of the 
communications link. 

Serialtest Async is similar to 
Serialtest, but is limited to async- 
only testing. The package includes 
Serialtest Async software and 
custom cabling which works in con¬ 
junction with the serial ports on 
your PC. 

Anyone who works with serial data 
communication needs Serialtest. 
Field service engineers and system 
integrators will appreciate the 
portability and ease-of-use. Com¬ 
munication specialists and network 
supervisors will enjoy the power 
and flexibility. No matter what the 
industry, Serialtest will prove to be 
an indispensable tool. 

SerialTest Sync/Async with 
Comprobe $2653.60 (ex tax) 
$2713.50 (inc tax). Allow $15 P&P. 
Plua Pack $24.95. 

SerialTest Async is $513.60.lnc 
tax $508.25 (ex tax) 

Demo disk $10.00 refundable 
on purchase 


No technician 
should be without 
this Screwdriver 


German quality and ideal fortoolbox, 
glovebox or pocket. Includes 
universal magnetic holder for use 
with power drills, 5.5x0.8 and 
6.5x1.2 flat, Philips No 1 and2 and 
Pozidrive Nol and 2 bits. 

The great thing is that the case acts 
as a nandle for the bits, so it's self 
contained in a space of only 
70x50x15mm $20.50 

We carry an extensive range of Witte 
bits. Callus with your requirements 


Torx 

Screwdriver Set 

High quality Witte chrome vandium 
Torx screwdriver set essential for 
service people. Six screvHrivers - 
T8, T10, Ti5, T20, T25 ind T30. 
Start the new year with a et in your 
toolbox! $68.00 


Cordless 

Screwdriver 

This handy tool feati res a dial that 
sets the cfutch from 4 to 21kg-cm 
depending on the jco in hand. 
Folds in the middle so that it can be 
held like a torch or 'ike a power drill. 
Uses standard collet type bits and 
the handle holds your two favourites 
(comes with standard flat and Philips 
head bits). 

Supplied with stand and charger. 
35mm dia (approx) x 255mm long. 
Maxtorque25kg-cm, No-load speed 
180rpm. $58.80 


NEW Parallel 
Data Cable 

What's the easiest way to 
transfer data between two 
PC's? 

With our new CC21 cable! 

Simply connectthe two printer ports 
and, using the latest version of DOS, 
you re away. What could besimpler? 
Cable CC-21 25pin male DB25 to 
25pin male connectors. 1,8m lorK) 


approx and only 


$19.! 


Geoff Wood Electronics Pty Ltd 
andSemtech ».*■•«) 

229 Burns Bay Road, Lane Cove West 
NSW 2066 (Corner Beatrice Street) 

Telephone : (02) 428 4111 Fax: (02) 428 5198 
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FIXING HUBBLE'S TROUBLES 


Shortly after the Hubble Space Telescope was placed into orbit by NASA in 1990 , it was discovered 
to have faults which significantly limited its performance. Although astronomers found ingenious 
ways around some of the problems, it was obvious that the telescope’s defects would eventually 
need to be corrected. After the long process of designing and building the right correction/replace¬ 
ment parts, a team of astronauts are expected to attempt the rather daunting exercise of fitting them 
to the telescope early this month. 

by KATE DOOLAN 


In April 1990, a new window to the 
universe was ready to be opened. After 
years of frustration and delays, the Hubble 
Space Telescope (HST) had finally 
reached Earth orbit — where after a six 
month period of systems testing, it would 
begin a series of astronomical observa¬ 
tions which would probably cause the 
textbooks to be rewritten. A develop¬ 
ment this significant for astronomy had 
not occurred since Galileo first used 
his telescope. 

But on 27 June 1990, those dreams 
came to a crashing thud when 
the National Aeronautics and 
Space Administration (NASA) 
announced to a disbelieving 
public and scientific com¬ 
munity that the billion-dollar 
Hubble program was hobbled. 

Problems with the HST's 
primary mirror meant that 
many of the astronomical dis¬ 
coveries would have to wait 
Now the waiting time is al¬ 
most over, as the first Hubble 
Space Telescope Servicing 
Mission is scheduled to take 
place in early December. In a 
flight which could last up to 
16 days, the seven astronauts 
of mission STS 61 will be 
making at least five Extra 
Vehicular Activities (EVA's, or 
'spacewalks') to repair and 
maintain the ailing Hubble. 

The NASA space shuttle 
program has certainly seen its 
share of dramas, but STS 61 
will possibly be the most 
daring and ambitious shuttle 
flight ever attempted. The timing of the 
flight comes at a crucial time for NASA, 
which is eager to have a major success to 
overshadow the failure of the recent Mars 
Observer mission. 

When the NASA planning staff 
originally began studies into the idea of 
placing a large optical telescope into Earth 
orbit, they came up with the concept of 
in-orbit servicing. 

In 1979, the HST program require¬ 
ments called for the retrieval, return to 
Earth, refurbishment and relaunch of the 
telescope every five years, and in orbit 


servicing to take place every two and a 
half years. 

Six years later, contamination and struc¬ 
tural loading concerns associated with a 
return to Earth by the HST called for these 
plans to be scrapped. Instead, the in-orbit 
maintenance program was deemed suffi¬ 
cient for the 15-year expected lifetime of 
the Hubble Space Telescope. 

A schedule of in-orbit servicing was 
adopted, and servicing missions are 
planned for 1993, 1997, 1999 and 2002. 

After the news of the aberration was 


made public, NASA administrator Dick 
Truly appointed Jet Propulsion Laboratory 
director Lew Allen to head a review board 
to investigate what had happened. The 
board's report, presented in November 
1990, concluded that the main problem, a 
flaw in the primary mirror, was produced 
during the manufacturing of the mirror in 
1980. The flaw had been left uncorrected 
due to discounting of the test results by 
main contractor Perkin-Elmer. 

NASA was also brought to task, for fail- 
ing to supervise the manufacturing 
process with 'reasonable diligence', but 


Congressional testimony revealed that 
NASA was hampered in its supervision by 
the Department of Defense. 

Perkin-Elmer also produced optical sys¬ 
tems for classified military reconnaissance 
satellites and because of this, the DOD 
restricted the number of quality control 
reporting staff which NASA could use. 

Risky, but achieveable 

Whilst NASA views this month's Hub¬ 
ble Space Telescope Servicing Mission as 
'risky but achievable', it has to be remem¬ 
bered that the HST was 
designed for in-orbit servicing. 
At the start of the HST 
development and construction 
in the late seventies, all of the 
spacecraft's components apart 
from the wiring, thermal con¬ 
trol surfaces, structure, heaters 
and the Optical Telescope As¬ 
sembly optics were to be serv¬ 
iceable in orbit. 

Critical components are lo¬ 
cated in 50 types of Orbital 
Replacement Units (ORU's), 
which have been designed 
for easy access, removal 
and replacemenL 
Hubble also boasts some 80 
metres of crew 'hand holds', 
and 31 portable 'foot restraint 
receptacles' on its surface. 
These were placed to allow 
a servicing crew to move 
across the surface of the 
spacecraft, position themsel¬ 
ves at any servicing location 
and then reach the ORU's or 
related hardware. 

Following the decision to eliminate a 
ground return by the HST, efforts were 
made to upgrade its in-orbit capability. By 
that time, budget constraints left only 20 
ORU's with designs allowing complete 
Extra Vehicular Activities. 

'Astronaut friendly' aids such as captive 
fasteners, wing-tab connectors, alignment 
decals and connector maps were added to 
the design of an additional 24 ORU's. 

As noted above, the main problem with 
the HST is with the primary mirror; it is 
improperly shaped — causing spherical 
aberration. This means that light is im- 



A technician Inspects one of the Corrective Optics Space 
Telescope Axial Replacements (COSTAR) mirrors. The 
instrument is designed to significantiy restore the HST to 
its original imaging capabilities. 
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properly focused on the mirror's surface, 
which produces blurry images of distant 
astronomical objects. 

The magnitude of the aberration was 
1/50th of a single human hair. On any 
other telescope, this would not have any 
effect on operation; but because the Hub¬ 
ble is so finely ground, it is the equivalent 
of having 'fingerprints' all over the 
primary mirror... 

The other problem is jitter induced by 
the solar power array, which also affects 
the quality of scientific data produced. 
More about this shortly. 

To correct the spherical aberration, opti¬ 
cal components known as 'reflective null 
correctors' — originally made perfectly 
flat — will be replaced with parts whose 
metrology (shape) has been altered to cor¬ 
rect for the aberration. 

The new parts have been dubbed 
'Corrective Optics Space Telescope 
Axial Replacements', or COSTARs. The 
design of the COSTAR elements was 
determined by testing of a duplicate 
primary mirror retained in Earth, and 
from analysis of data from the HST in 
orbit. This allowed accurate charac¬ 
terisation of the primary mirror's 
'radically symmetrical aberration', and 
hence showed how to correct for it by 



Above: Wearing 
Extravehicular Mobility 
Units (EMU's), astronauts 
F.Story Musgrave and 
Jeffrey A. Hoffman use the 
giant pool of the Johnson 
Space Center's Weightless 
Environment Training 
Facility (WET-F) to rehearse 
for the Hubble Space 
Telescope repair mission. 
The two are working with a 
full scale training version of 
the Wide Field/Planetary 
Camera (WF/PC). 

Below: Wearing an EMU, 
astronaut Kathryn C. 
Thornton uses the giant 
pool to rehearse for the 
repair mission. Standing on 
a mobile foot restraint 
connected to the Shuttle's 
robot arm, Thornton grasps 
a large structure which 
attaches to the Wide Field 
Planetary Camera (WF/PC). 
The current WF/PC on the 
HST will be replaced with 
WF/PC-2. 

A total of five extravehicular 
sessions will be conducted 
during the mission. 
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polishing the opposite kind of surface 
correction into the COSTAR elements. 

Of course even though the Hubble's 
primary mirror has been seen as 'flawed', 
scientists at the Space Telescope Science 
Institute in Baltimore, Maryland have 
been able to use computer enhancing to 
produce images that are similar to those 
the HST might have produced if it been 
working properly. Over the last three 
years, some spectacular images have 
been produced — including several of an 
atmospheric storm on Saturn in late 1990. 

Quite apart from the primary mirror 
aberration, the HST currently has a set of 
solar panel arrays which create 'jitter' in 
the spacecraft, and interfere with its data 
taking stability. 

Provided by the 
European Space 
Agency, the current 
solar array design 
does not accom¬ 
modate the thermal 
expansion and 
contraction caused 
when the HST 
moves in and out 
of daylight, during 
its 90-minute orbits 
of the Earth. 

Because of the 
aberration in the 
HST's primary mir¬ 
ror, the Wide 
F ie Id/Planetary 
Camera on Hubble 
will be replaced by 
the second genera¬ 
tion Wide Field/ 

Planetary Camera II 
(WF/PCII), which 
was modified to 
optics in its relay optics assembly. The 
COSTAR components will be used to in¬ 
troduce corrective optics into the optical 
paths of the other scientific instruments 
already onboard HST — the Goddard 
High Resolution Spectrograph (GHRS), 
the European Space Agency's Faint Ob¬ 
ject Camera (FOC) and the Faint Object 
Spectrograph (FOS) — by integrating them 
into the spacecraft in place of the High 
Speed Photometer, which will be returned 
to Earth. 

Failures have also been experienced 
in the DF224 control computer memory, 
the GHRS, the magnetic sensing system 
and gyroscope assemblies, since the 
Hubble's deployment These have caused 
additional activities to be added to the 
servicing mission. 

So the main agenda of the Hubble 
Space Telescope Servicing Mission in¬ 
cludes replacement of the solar arrays, in- 
stallation of the COSTAR system, 


installation of the Wide Field/Planetary 
Camera II, upgrading of the flight com¬ 
puter, replacement of the gyroscope sys¬ 
tem, repair of the Goddard High 
Resolution Spectrograph and replacement 
of the magnetic sensing system. 

The solar arrays, which provide the 
Hubble's electrical power, are two rectan¬ 
gular wings of retractable solar cell 
blankets which are fixed between a two- 
stem frame, as a dual-wing system in an 
'H' configuration. Each wing measures 12 
metres by 2.8 metres and weighs 160 
kilograms. The wings have three main 
mechanisms for powered deployment and 
retraction, with a lifespan of five years. 
The system contains approximately 



Mission specialist Kathy Thornton , suited up in preparation fora training session 
In the weightless environment training facility at the Johnson Space Centre . 


include corrective 


50,000 solar cells and has been delivering 
a power output in excess of 4.5 kilowatts, 
after two years in orbit 

bubble's glasses' 

The sole purpose of the COSTAR opti¬ 
cal assembly is to correct the flaw in the 
primary mirror, and it can be likened 
to fitting Hubble with 'a pair of glasses'. A 
team from the Goddard Space Flight 
Centre in Greenbelt, Maryland and Ball 
Aerospace in Denver, Colorado 
developed the COSTAR elements and as¬ 
sembly in 28 months. 

The complete COSTAR assembly 
measures 190.3 by 76.56 by 76.56 cen¬ 
timetres and weighs 296 kilograms. The 
astronauts will be sliding COSTAR into the 
HST in a device similar to a filing cabinet 
drawer. Three standard but different Hub¬ 
ble attachment devices will be engaged to 
hold the unit into the spacecraft. The 
drawer will seem relatively empty, but in¬ 
side the most important of 5300 parts are 


crammed into the deployable optical 
bench, a telescoping boom anchored to a 
fixed optical bench and snuggled into the 
corner of the storage unit 

There are twelve DC motors inside the 
deployable bench, with some 600 wires 
coming out the back. The complete CO- 
STAR assembly is approximately the size 
of a telephone box, but each COSTAR ele¬ 
ment is only the size of a 50 cent piece. 

After the astronauts install the COSTAR 
assembly and verify the electrical connec¬ 
tions, ground controllers will actuate the 
deployable bench to extend it into a 
cavity in front of the three scientific 
instruments on Hubble's main optical 
axis — the Goddard High Resolution 
Spectrograph, the 
Faint Object 
Camera and the 
Faint Object Spec¬ 
trograph. Seven of 
the COSTAR mir¬ 
rors are on four 
small arms which 
swing out near the 
end of the boom. 
They will then be 
moved into place, 
blocking the cur¬ 
rent light paths 
and setting up new 
corrected paths. 
Once all arms are 
verified by tele¬ 
metry to be in 
place, installation 
will be completed. 

The new Wide 
Field/Planetary 
Camera II com¬ 
prises four camera 
systems — three wide-field cameras and 
one planetary camera. The three wide- 
field cameras provide the greatest sen¬ 
sitivity for the detection of distant objects. 
The cameras have an aperture ratio of 
f/12.9, a field of view of 2.67 arc minutes 
and a resolution of 0.1 arc-seconds per 
picture element 

The planetary camera facilitates high 
resolution studies of individual objects 
which include planets, stellar objects and 
galaxies. This camera has an aperture 
ratio of f/28.3, a field of view of 1.15 arc 
minutes and a resolution of 0.043 arc- 
seconds. This would allow the camera to 
resolve an object the size of a cricket ball 
from a distance of 440 kilometres. 

When light comes to a focus within the 
cameras, it is transformed into electrical 
signals by charged-coupled devices 
(CCDs). All four WF/PC II camera systems 
are equipped with greatly improved CCD 
silicon chips, each of which contains 800 
by 800 pixels (640,000 per chip). Trans- 
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Fixing Hubble's Troubles 


mitted back to Earth and recombined 
as a mosaic, the images produced by 
the CCDs are 1600 by 1600 pixels — or 
more than 2.5 million picture elements 
per image. 

The WF/PC II weighs 280 kilograms and 
consumes between 85 and 156 watts of 
electrical power. A system comprising a 
radiator, heat pipes and thermoelectric 
coolers keeps the CCDs at constant 
temperatures, between -22° and -90°C. 

The DF-224 is the Hubble Space 
Telescope's flight systems computer. 
One of the computer's six memory 
units has failed, and another has par¬ 
tially failed. The HST requires only three 
memory units to function fully, so the 
failures have not 
affected its opera¬ 
tions. However, to 
restore the 

memory redundan¬ 
cy and to augment 
the telescope's 
memory capacity, a 
coprocessor will 
be integrated with 
the flight systems 
computer — which 
will then increase 
both the flight 
computer's 
memory and speed 
up scientific opera¬ 
tions. 

Three gyroscopes 
are required to 
point and track the 
HST, with three 
more on board to 
act as a backup sys¬ 
tem. The first of 
Hubble's gyro¬ 
scopes failed in 
December 1 990, 
the second one 
failed six months 
later and the third 
one failed in November 1992. Whilst 
these failures have not affected the HST's 
performance, with all backups used there 
is no redundancy currently available. 
Replacing the failed hardware will there¬ 
fore increase system reliability. 

If the STS 61 astronauts have sufficient 
time, they will be replacing at least two 
sensor rate units, each of which houses a 
pair of gyroscopes, and one or more of 
their associated electronics boxes. 

The Goddard High Resolution 
Spectrometer has two independent detec¬ 
tor systems. Because the low voltage 
power supply for the detector on one side 
has functioned erratically, this detector is 


no longer used. Since that irregularity, all 
of the GHRSU science operations have 
been conducted using the remaining 'side 
two' detector. The GHRS 'repair kit' con¬ 
sists of a cross-strap relay box which will 
allow a commandable patch around the 
irregular power supply, in the event that 
the side one power supply problem re-oc¬ 
curs. This should again permit the use of 
the side one detector. 

The HST uses magnetometers, which 
measure the Earth's magnetic field, to help 
with the spacecraft's attitude control. 
Some magnetometer channels are ex¬ 
periencing intermittent problems and as a 
result of those, a new magnetometer sys¬ 
tem is planned for installation. 


Crew members are shown using Virtual Reality, which assists In refining 
positioning patterns for Space Shuttle Endeavour's robot arm. These Virtual 
Reality sessions are being used for the first time for Shuttle missions and are 
expected to enhance other ; proven crew training techniques. Astronaut Kenneth 
D. Bowersox takes his turn manoeuvring the robot arm while mission specialist 
Jeffrey A. Hoffman, wearing the Virtual Reality helmet , follows his own progress 
on the end of the robot arm. 


Extensive training 

Astronaut training for the STS 61 Hub¬ 
ble servicing mission began in March 
1992 at the Johnson Space Centre in 
Houston, Texas. Commanding the crew is 
Dick Covey, with pilot Ken ('Sox') Bower- 
sox. The payload commander is Story 
Musgrave, with Mission Specialists Tom 
Akers, Jeff Hoffman, European Space 
Agency astronaut Claude Nicollier and 
Kathy Thornton. 

The STS 61 crew are all highly ex¬ 
perienced space shuttle veterans, who 
have made at least one space shuttle flight 
each. Covey and Hoffman will be making 


their fourth shuttle flight, while Story 
Musgrave will be making his fifth. 

Because of the complex tasks in¬ 
volved with the HST servicing, four of the 
STS 61 crew have been divided into two 
teams to make the EVA's needed. 
Musgrave and Hoffman make up one 
team, with Thornton and Akers the other 
team. All of these astronauts have made 
spacewalks previously. 

The training for the STS 61 crew has 
been more extensive and varied than for 
any other previous space shuttle flight. 
The four EVA astronauts have been 
trained for all servicing tasks and 
astronaut Greg Harbaugh has been 
named as a backup in case one of 
the STS 61 crew cannot make the flight. 
Among the training facilities being 
used for the STS 
61 flight are the 
Weightless En¬ 
vironment Train¬ 
ing Facility (WET- 
F), which is an 
eight-metre deep 
swimming pool. 
This provides an 
environment that 
somewhat 
resembles the 
weightlessness 
that the astronauts 
will experience on 
their flight To as¬ 
sist the astronauts 
in the testing of 
equipment, three 
space- walks took 
place on shuttle 
flights STS 54 (see 
EA June '93), STS 
57 and STS 51 
earlier this year. 

In a first for the 
space shuttle pro¬ 
gram, 'virtual real¬ 
ity' is being used 
for the STS 61 
training sessions. 
VR allows each of the astronauts to wear a 
helmet and specially designed gloves, to 
view computer displays that simulate 
their movements around the HST in the 
shuttle's payload bay. If this is suc¬ 
cessful, the VR techniques will be 
adopted for all future shuttle flights. 

Busy timetable 

At the time of writing, the launch of STS 
61 is scheduled for early December. If all 
proceeds well with the preparations, 
space shuttle Endeavour will be launched 
from the Kennedy Space Centre in Florida 
at 2.00am (local time) on December 2. 
After the Endeavour successfully reaches 
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RIP Mars Observer? 


On 25 September 1992, the Mars 
Observer spacecraft was launched 
from the Kennedy Space Centre in 
Florida to begin its 11-month journey 
to the red planet. 

After a largely uneventful journey of 
725 million kilometres, it was 
scheduled to be inserted into Martian 
orbit at 4:42pm (Californian time) on 
24 August 1993. However three days 
earlier, ground controllers at the Jet 
Propulsion Laboratory in Pasadena, 
California lost communications with 
the spacecraft, and despite daily at¬ 
tempts to contact it, nothing has been 
heard since then. 

Contact with the spacecraft was lost 
after its transmitter was turned off as a 
precaution when the thruster fuel 
tanks were being pressurised. Mars 
Observer was supposed to come back 
on air some 15 minutes later, but did 
not. There are several scenarios to ex¬ 
plain what happened, and they in¬ 
clude the failure of the transistors 
inside the spacecraft's computer clock. 


If this actually happened, further con¬ 
tact would not be possible. 

Another scenario is that the pres¬ 
surised fuel tanks exploded, destroy¬ 
ing the spacecraft. This has been 
seen as unlikely, because the Mars 
Observer was built with a backup fuel 
tank system. 

The Mars Observer's flight com¬ 
puters were built with a program to 
contact Earth, if contact had not been 
made for five days. Again, signals were 
sent to the spacecraft and it did not 
respond. 

To investigate the loss of Mars Ob¬ 
server, NASA head Dan Goldin has ap- 
inted Dr Tim Coffey of the Naval 
search Laboratory to head a review 
panel. The panel's report is expected 
to be made public in early December. 

With the problems that NASA is suf¬ 
fering with Space Station Freedom, 
the Hubble Space Telescope and the 
Galileo spacecraft, the loss of Mars 
Observer could have not come at a 
worse time. 


space, it will be inserted into a 682- 
kilometre high orbit For the next two days 
of the flight, Endeavour will perform 
several rendezvous burns as it attempts to 
catch up with the HST. The crew during 
those two days will be checking out the 
orbiter's Remote Manipulator System arm, 
their own spacesuits and other flight sys¬ 
tems in preparation for the spacewalks 
that will be taking place. 

On flight day three, once the shuttle has 
made its rendezvous with the Space Tele¬ 
scope, Claude Nicollier using the RMS 
arm will 'grapple' the HST, capture it and 
place it into a Flight Support System in the 
payload bay — where it will remain for 
the next five days. On the following day, 
the first of the spacewalks will be taking 
place when astronauts Musgrave and Hof¬ 
fman will be replacing the gyroscopes and 
preparing for the following day's solar 
array replacement 

The next day, astronauts Akers and 
Thornton will be shearing off the solar ar¬ 
rays currently on the Hubble and replac¬ 
ing them with the new set On flight day 
six, Musgrave and Hoffman will be 
replacing the original Wide- 
Field/Planetary Camera with the new one. 
They will also install the new Magnetic 
Sensing System. On the following day, the 
most important spacewalk of the flight 
will see Akers and Thornton installing the 
COSTAR system and replacing the flight 
systems computer. 

Hopefully the last spacewalk will take 
place on flight day eight, when Musgrave 
and Hoffman replace two more gyro units 
and install the Goddard High Resolution 


Spectrometer repair kit. On that same day, 
Dick Covey may perform burns with the 
shuttle to raise its altitude, so that the HST 
can be installed into a higher orbit. 

On flight day nine, the Hubble Space 
Telescope will be released back into orbit, 
where it will begin five months of systems 
testing with its new equipment. Once this 
testing is completed, the HST should be 
'as good as new 7 — or hopefully some¬ 
what better. It will then play 'catchup', 
and start to perform the science that has 
been waiting for four years. 

For the STS 61 crew, day 10 will see 
them having a rest day. The following day, 
after the traditional in-flight press con¬ 
ference, they will be making preparations 
for their return to the Kennedy Space 
Centre — where the Endeavour should be 
making a night time landing on 13 
December at 1.00am (local time). 

In case there are problems with the 
Hubble repair, the flight can be extended 
for a duration of up to 16 days. If required, 
one or two additional spacewalks can be 
made — although both NASA and the 
crew are hoping that these won't be 
needed. 

So the waiting is almost over for the 
Hubble Space Telescope and the STS 61 
crew — let the fun begin! 

In closing, the author wishes to thank 
Debbie Dodds of the Johnson Space 
Centre, Jim Elliott of the Goddard Space 
Flight Centre and Kay Grinter, of the 
Kennedy Space Centre, for their assis¬ 
tance in preparing this article. The 
photographs are all by courtesy of NASA 
and Ball Aerospace. ❖ 


YOU CAN 
NOW AFFORD 
YOUR OWN 
SATELLITE 
TV SYSTEM 


For many years you have probably 
looked at satellite TV systems and 
thought “one day”. 


Your own 
K-band system 
from only: 



$995 


HERE'S WHAT YOU GET: 

• Prime focus or offset dish 
configured for your location. 

• Super low noise LNB/feedhorn. 

• 25m low loss coaxial cable. 

• DYNALINK 50 channel stereo 
satellite receiver, with remote 
control. Pre-programmed to 
Optus frequencies. 

• Pointing co-ordinates for 
your location. 


Ask about our regular 
newsletters and 
Customer BBS. Send 
coupon for your free 
info pack, listing 
all items and prices. 



CALL FOR 
YOUR NEAREST 
RE-SELLER 


Direct Importer : AV-COMM PTY. LTD. 

PO Box 225, Balgowlah NSW 2093 
Tel: (02) 949 7417 Fax: (02) 949 7095 


*81 


YES GARRY, please send me more 
information on K-band satellite systems. 

Name:_ 


Address:. 


. P'code:. 


Phone:. 


ACN 002 174 478 
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Moffat’s 


Madhouse... 

by TOM MOFFAT 


What SHOULD be broadcast? 



International broadcasting has always 
been involved with the dispersal of 
‘truth’, as seen by the broadcaster. Truth 
usually represents a country’s political 
stance, or it may be religious ‘truth’. 
Megawatt transmitters are established to 
spread the traditional Christian message, 
as is done by the giant HCJB complex in 
Quito, Ecuador. 

But other stations are operated some¬ 
what differently, as evidenced by the 
story below. Should these stations be 
banned, or are they simply exercising 
their freedom of speech? 

Late one afternoon, while I was tuning 
around the lower shortwave bands I 
found a weak, warbling signal on 
5935kHz. It was a fellow with a real 
down-home Texas accent, doing what 
sounded like a stand-up comedy routine. 
He would spin part of a story in his 
‘Good Old Boy’ style, and this would be 
followed by riotous laughter from his 
studio audience. 

The signal was pretty marginal; I 
could tell what was taking place but I 
just couldn’t make out the fellow’s jokes. 
Anyhow, it was obvious everyone was 
havin’ damn good fun. 

An hour or so later I checked the 
5935 frequency again, and this time 
the signal was much better. The come¬ 
dian was gone and in his place the sta¬ 
tion was playing jazz records featuring 
old Benny Goodman stuff and more 
modern Dixieland recordings. It was 
pleasant enough, and I settled down to 
listen for awhile. 

Then the music faded, and a very 
precise voice came over the top: “If 
you’d like to phone us, and you live 
in the USA, the number is 1-800-338- 
3030. If you live in the Caribbean, or 
Mexico, or India, or Russia, or 
Canada, or anywhere else in the world, 
then call us on 818-240-8151 and 
reverse the charges.” 

The music then faded up again. A 
minute or so later the music went under, 
and the announcement was repeated. 
This process continued, every minute or 
so, ad infinitum. 


Now, Madhouse readers, those phone 
numbers are quite legitimate. The ‘800’ 
number is the same as a ‘008’ number in 
Australia, toll free. And the other one 
will take reverse-charge calls from 
anywhere in the world. But don’t jump 
up and ring just yet, until you’ve read the 
rest of this. 

Why would you want to ring the num¬ 
bers anyhow? Well, that’s exactly what I 
was asking myself, after 15 or 20 
minutes of listening to that station. Over 
and over I was invited to ring, free of 
charge, but nobody had told me what for. 

Ah, what the hell! It wasn’t going to 
cost anything, so I took the phone off the 
hook and started to dial the international 
operator to place a reverse-charge call. 
When they answered, I would simply in¬ 
quire why they were asking the whole 
world to phone them. 

Wait a minute... 

But then I got cold feet Something 
wasn’t right As the old saying goes, 
there ain’t no such thing as a free phone 
call. So I hung up the phone and sat back 
and listened some more, hoping the 
mystery would reveal itself. 

The music continued, now moving 
into some good blues with Charlie Mus- 
selwhite playing the mouth organ. All 
the time the recorded message kept 
repeating, every minute, asking listeners 
to make that phone call. Why? 

Then the music stopped, and another 
voice came on: “A hundred and ten! 
We’ve made a hundred and ten! And I 
want YOU to find out about the Secret 
Seven! C’mon! Make that phone call 
now!” The voice belonged to the stand- 
up comedian featured earlier. 

The music and recorded messages 
started again. After a few minutes they 
paused for another recorded message: 

“If you would like to write to Dr 
Scott, the address is PO Box 1, Los 
Angeles California 90053.” Then the 
music resumed, overlaid with the 
phone call message. 

Suddenly the recording was chopped 
in mid-phone number, and Dr Scott’s 


gleeful voice came on: “Two-twenty! 
We’ve got two-twenty! Secret Seven! 
Secret Seven! ” 

And then his voice sort of hunkered- 
down: “Now Ah’m not gonna tell you 
what Secret Seven is, you gotta find out 
for yourself. Phone me now!” and then 
the recording with the phone numbers 
was played yet again. 

What WAS this??? I was starting to 
get frustrated, by now wasting a whole 
hour listening to music and recorded 
messages and occasional cryptic bellows 
from this Dr Scott. 

It was just coming up to 6:00pm; the 
station had to identify itself, so I lay in 
wait And as the magic moment passed, 
all we got was another announcement 
saying “You are listening to a broadcast 
by Dr. Scott, which is already in 
progress”. And that’s all there was. 

Well PHOOEY on him. I headed out 
to throw some steaks on the barbecue. 
And just as I went through the door, 
Dr Scott broke in and called after 
me: “Ah’m gonna tell ya what Secret 
Seven is now.” 

Well, so much for the steaks. I 
wheeled around, raced back, flopped 
into my chair and turned up the volume. 
And Dr Scott began, “Ah’m gonna tell 
you a riddle now, you’ve heard it 
before...” (I wanted answers, not riddles) 
“about these two men who had a lot of 
money and they decided to divide it up 
into sevenths, and one got three sevenths 
and the other got four sevenths, and 
when they added it up again they got 
eight sevenths, which was more than 
they started with, and that was a good 
way to increase their wealth...” 

Huh? That one had me beat. But no 
worry, because Dr Scott was finally get¬ 
ting to the point: “Now what Ah want 
you to do is call us on those phone num¬ 
bers and divide up your donation so that 
you pay three-sevenths by July and the 
rest before Christmas. It’s easy then, and 
all it takes is ten thousand dollars from 
every one of you...” 

TEN THOUSAND DOLLARS? If I 
ring that phone number, he wants TEN 
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THOUSAND DOLLARS? Well, yes, 
that’s exactly what he wants. 

But what if I had just rung out of 
curiosity? Well, when you make a 
reverse charge call, the first thing you 
must give is your own number. And once 
Dr Scott’s organisation had my phone 
number, would I ever find peace again, 
even way down here in Tasmania? 

What exactly would I be getting for 
my ten thousand dollars? 

“You are giving because of the teach¬ 
ing. Ah am asking you to stretch your 
faith muscles and donate $10,000 each, 
three-sevenths by July and the balante 
by Christmas.” 

Later he changed the tune somewhat: 
“Why not send $10,000 now, and 
another $10,000 before Christmas?” 

Well, I didn’t quite feel like sending 
Dr Scott $10,000, or even $20,000. 
That’s all right, he said. “Don’t send any 
money unless I have taught you. It is be¬ 
tween you and GOD whether you have 
got value from my teachings.” 

NOW I get it. If I have been listening 
to Dr Scott’s fascinating broadcasts, but 
decline to make a donation, then God is 
going to throw a lightning bolt down 
from Heaven and split my brain apart 

Where will all this money be used? 
Throughout the broadcast, certain assets 
were mentioned. Among them were two 
dear-channel AM transmitters on 690 
and 1610kHz. 

In the USA, ‘clear-channel’ means 
you’ve got the frequency to yourself 
nationwide, and you can run 50,000 
watts. Should you relocate your trans¬ 
mitter to Mexico, make that half-a-mil- 
lion watts. You can be heard clear across 
the land. That’s how Wolf-Man Jack be¬ 
came famous. 

Should you live in the Los Angeles 
area, you can watch Dr Scott on his 
very own UHF-TV channel. And in the 
Dallas/Fort Worth area of Texas, where 
Dr Scott appears to be based, you can 
watch him on UHF Channel 55 with a 
good strong signal — all three-and-a- 
half MEGAWATTS of it. And don’t for¬ 
get the shortwave transmitters — 
5935kHz is only one of the station’s fre¬ 
quencies; they mentioned another on 
21,845kHz. They’d need a bit of power 
there, because they are head-to-head 
with Radio Moscow. 

“Three hundred and ten! Three 
hundred and ten! We’ve made three mil¬ 
lion, but now let’s go for five million!” 

Dr Scott was beside himself with his 
success, and so he should be. The num¬ 
bers he’d been yelling out were the count 
of his phone calls, each with a 10 
thousand dollar donation. During the 
couple of hours or so I’d been listening, 


the operation had raked in more than 
three million dollars. 

Now the format changed again, back 
to the stand-up comedy. But this time I 
could hear it correctly, and it wasn’t 
comedy at all. Dr Scott was ‘teaching’. 
This is what we were paying for. But 
why were the people laughing? I don’t 
know. I really don’t know. 

Well, that was enough for me, and I 
shut off the radio. But a couple of hours 
later I got curious again and decided to 
have another little listen on 5935. They 
were still going at it, playing music inter¬ 
rupted every minute of so by the same 
recording asking listeners to phone in. 
But this time it was in Spanish. 

No habla Espanol! 

I gave it another 20 minutes, but there 
was no sign of Dr Scott himself. I 
suspect he ‘no habla Espanol’, so he’s 
just letting his great automated vacuum 
cleaner suck in the money from South 
America, totally unattended. 

Now how many people in Latin 
America could afford to cough up 
$10,000 to a radio preacher? But 
people there are deeply religious, and 
there may be some there who feel their 
$10,000 may buy them a place in 
Heaven. Let us hope THEIR God tells 
them not to waste their money. 

Should Dr Scott’s broadcasts be 
banned? It’s a hard question, because 
to do so would be to violate his freedom 
of speech. 

Now permit me to introduce you to 
another fellow in the USA who is not on 
shortwave — yet But considering how 
he’s saturated the states with his 
programs, he’s just got to expand inter¬ 
nationally, sooner or later. And talk about 
stirring the possum! 

This gentleman’s name is Rush Lim- 
baugh. He runs a talkback program on 
AM radio that appears to originate in 
New York and is distributed all over the 
country on network. 

Talkback is achieved via a national 
800 toll-free number. Rush Limbaugh 
expounds HIS beliefs, and then lets his 
listeners comment on them. But callers 
are carefully screened, and those who 
don’t agree with Rush are not allowed 
through. He freely admits this on air; 
those are just the rules. His rules. 

And as for his beliefs... I was in the 
USA at the time the US was sending 
troops into Somalia, and I happened to 
stumble across Limbaugh’s program on 
the car radio. 

Part of the troops’ mission was to put a 
stop to groups within Somalia that were 
hijacking incoming aid and then selling 
it to those who needed it, when in fact 


the aid was supposed to be free. 
Limbaugh’s opinion was that the people 
hijacking the aid were just exercising 
their right of free enterprise. 

The only real Australian news I heard 
during the whole American trip was 
that the Australian government had 
decided to allow homosexuals into the 
military. This was breathlessly an¬ 
nounced by Rush Limbaugh, as an intro 
to a ‘gay-bashing’ session that ran a 
good two hours. 

In New Mexico where I was staying, 
Limbaugh’s national morning program 
was followed by a local afternoon 
talkback with the name of ‘Back-Rush’ 
or something similar. This was for all the 
people who knew they wouldn’t be al¬ 
lowed on Limbaugh’s program, so they 
vented their anger at him on this alterna¬ 
tive program. Talk about a hornet’s nest 
— but neither show was ever boring! 

I suspect that someone like Rush 
Limbaugh would never get on the air in 
Australia, because pressure groups or 
governments could easily prevent it And 
the balancing ‘Back-Rush’ program 
would be impossible because of defama¬ 
tion laws. 

Limbaugh might be an evil person in 
most people’s eyes, but at least he gets a 
chance to be heard. Those who oppose 
him also get their say. It seems that these 
things are possible only because the 
American Constitution has a water-tight 
guarantee of freedom of speech. 

In Australia we see a writer banned 
from the country because he holds un¬ 
popular views about the holocaust We 
hear of laws making it a crime to make a 
remark that may be construed as racist. 
We hear an ABC broadcaster named 
Terry Lane bemoan the fact that his col¬ 
leagues constantly pound on him with a 
feminist, politically-correct sledgeham¬ 
mer. He’s still on the air, but I wouldn’t 
be the least surprised to see him get the 
boot unless he agrees to undergo an ap¬ 
propriate ‘re-education’. 

A recent Terry Lane interview was 
with a fellow from the ‘Voltaire 
Society’, which promotes the concept 
of free speech within Australia. This 
comes from Voltaire’s idea that ‘I dis¬ 
agree with what you say, but I respect 
your right to say it’. 

Don’t forget that international broad¬ 
casting came about in the first place so 
that alternative ideas and philosophies 
could be tossed over the borders of 
countries that forbade free speech. 
Should the Voltaire Society be unsuc¬ 
cessful, there’s always the good old 
shortwave set as a source of alternative 
thinking. You may even get to hear 
Rush Limbaugh! ❖ 
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Project to preserve 
Middle Head Radio Station 

A new club for radio amateurs has been started in central Sydney, with an inaugural project 
designed to commemorate the first radio patent of Marconi in 1896. As the author explains, the 
project involves creation of a national amateur radio communications centre and museum, on a site 
of historical significance. 

by PETER R. JENSEN, VK2AQJ 



The station as it exists at present on Middle Head. The mast visible is one of 
many nearby, along with a 30 metre high free-standing tower. 


Just about everyone in New South 
Wales has heard the promotional slogan 
of the Municipality of Manly: ‘Seven 
miles from Sydney and a thousand 
miles from care’. A fine trip it is too, 
whether for tourist or regular commuter, 
going out to Manly from Circular Quay 
on the ferry. 

If you make that journey sometime, 
you will pass one of the State’s perhaps 
unintended, but nevertheless best kept, 
secrets. As you sail along the channel to 
Manly, you will see right at the end of 
Middle Head — if you look hard — an 
array of antenna masts and a 30m high 
freestanding tower. These are the 
remains of a military radio station, 
which appears to have been established 
either just before, or at the start of the 
Second World War. 

In more recent times, the station was 
operated by the Department of Com¬ 
munications. No doubt some of EA’s 
readers will even have worked there. 
However in 1985 the whole area, in¬ 
cluding the radio station, was handed 
over to the State of New South Wales. 
Since that time the station has been en¬ 
tirely unused — although fortunately, 
the only signs of this abandonment are 
the collapse of a couple of the dipoles 
and their feeder wires. 

Realising that this was an extremely 
valuable asset, particularly for the radio 
amateur community — located as it is in 
the very heart of Sydney — some of us 
have established a new radio amateur 
group to attempt to preserve what is 
there. The new group, known as the 
Sydney Progressive Amateur Radio 
Club or ‘SPARC’, was formed in recent 
times with the specific aim of rescuing 
the valuable antenna systems at Middle 
Head and putting them back into use. 
The Club has made submissions to the 
State Government and is actively pursu¬ 
ing the idea of using the Middle Head 
establishment for what we believe is an 
important and appropriate purpose. 


Comms centre, museum 

The remoteness of Australia has had 
the most profound impact upon the 
character of Australians, their language 
and their relations with other national 
groups. For this reason the conquest of 
the ‘tyranny of distance’ has represented 
a highly significant part of the develop¬ 
ment of modern Australia and has 
played a more important role than has 
been the case with most other countries. 
The notable exception to this generalisa¬ 
tion is America, where physical isola¬ 
tion has led to a similar enthusiasm for 
any technology which could help to 
break down the barriers of distance. It 
is perhaps no coincidence that the his¬ 
tory of the development of communica¬ 
tions technology and its use in Australia 
has followed a somewhat similar path to 
that which occurred in America. 

At the present time, while various ele¬ 
ments of the technology of communica¬ 
tions have been included in a number of 
museums and similar institutions, there 


has been no attempt to draw together in 
one place all the relevant components of 
the total system of international com¬ 
munications which has developed in 
Australia historically. Those of us in¬ 
volved in establishing SPARC therefore 
believe it’s desirable to create some 
form of national repository and exhibi¬ 
tion of communications technology, in 
its own right. 

Such a facility should be concerned 
both with the historical and contem¬ 
porary aspects of communications, and 
also present the material in an interac¬ 
tive and entertaining fashion. It should 
be of interest to both young and old, and 
should also appeal to the tourist, inter¬ 
ested in the manner in which Australia 
has developed its contemporary form. 

Given the emergence of Sydney as a 
city of world significance and as, poten¬ 
tially, the most significant centre of 
communication and finance in the 
Southern Hemisphere, it therefore repre¬ 
sents an ideal location for such a Na¬ 
tional Amateur Communications Centre. 
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And surely this would also be an entire¬ 
ly appropriate way of preserving and 
using the Middle Head site. 

At present, the radio station forms a 
small part of a much bigger area of rela¬ 
tively flat land at the end of the Middle 
Head peninsula. Apart from the very 
substantial system of radio masts and 
towers, the station has a fine stone 
house of the Federation era as its centre 
of operations. In the adjoining open area 
are located three Federation era houses, 
whose use by the National Parks and 
Wildlife Service is unknown. 

There is also a substantial area of 
land into which, later, environ¬ 
mentally sensitive structures could be 
introduced. These structures would 
allow other elements of the National 
Amateur Communication Centre and 
Museum to be accomodated. 

Amateur radio initiative 

A major consideration, in establishing 
a National Amateur Communication 
Centre and Museum, is to find a group 
of individuals with sufficient en¬ 
thusiasm and energy to tackle the im¬ 
mense task of physical construction and 
associated fund raising. As a group, the 
radio amateurs of Australia represent a 
quite substantial body of enthusiasts 
who are considered likely to lend sup¬ 
port to an enterprise, which would allow 
a significant expansion of their interests 
in modern telecommunications. Apart 
from this, it is considered that the col¬ 
lecting of artifacts, which would reflect 
many of the most important develop¬ 
ments in the history of radio, would be 
supported by this group. 

The proposed site at Middle Head 
represents an exciting and challenging 
project of restoration and develop¬ 
ment, and its existing facilities, when 
restored and made operational, are like¬ 
ly to be of considerable interest to 
amateur operators. 

It is anticipated the Middle Head 
project would take about three years to 
establish initially, based on the efforts of 
radio amateurs. After that initial period, 
which would be needed to consolidate 
both the support group and the facilities 
at the site, it would be possible to induct 
other interest groups. 

At about year four it should be pos¬ 
sible to create a ‘Site Development and 
Management’ Trust to administer the 
project, and from about year five the 
project might be expected to develop a 
degree of self-induced momentum, of 
the sort observed in similar develop¬ 
ments elsewhere (such as the Zig-Zag 
Railway at Lithgow). 

By about year 10, it should be pos¬ 


sible to consider the creation of a struc¬ 
ture to accommodate the various dif¬ 
ferent communications groups together, 
rather than dispersed around the site in 
the existing buildings, if they are avail¬ 
able. Otherwise the existing radio sta¬ 
tion building would have to 
accommodate the demand of all par¬ 
ticipants in the project during the initial 
period, until a larger structure could be 
created to house them. 

As suggested earlier, the second 
major stage of the project would in¬ 
volve the creation of a purpose-built 
structure to accommodate all the par¬ 
ticipants and to serve as a repository of 
records and artifacts. 

Given the extreme visibility and sen¬ 
sitivity of the Middle Head site, it is 
probable that some form of wholly or 
partially subterranean structure would 
have to be considered. This is in any 
case entirely appropriate, in the context 
of the existing underground fortifica¬ 
tions in the area. 

An invitation 

If you are intrigued by the prospect of 
operating a radio station in the heart of 
Sydney, or supporting a Museum of 
Communications, why don’t you go 
out and have a look at the Middle 
Head facility? It is located at the end 
of Military Road, beyond the Military 
encampment and takes a little effort 
to find. 

However, one of the immense ad¬ 
vantages of this slightly inaccessible 
location is that, so far, it has been saved 
from the attack of vandals and the an¬ 
tenna system is almost entirely com¬ 
plete. It would take very little effort to 
get the antenna system back into action, 
and this is what SPARC is endeavouring 
to do as soon as is feasible. 

If you manage to get out to see the 
radio station at Middle Head and if you 
find what you see there interesting, you 
might consider giving your support to 
SPARC in its rescue efforts. If you are 
interested in this you could contact me, 
Peter Jensen VK2AQJ on (02) 960 1486 
or alternatively you could ring the 
Secretary of SPARC, Alan Avery 
VK2AXAon (02) 969 6721. 

We are hoping to hear from you, 
because it seems probable that only 
by having a large number of people 
interested in preserving the Middle 
Head radio station is there likely to 
be any positive activity by the State 
Government. 

At the present, meetings of SPARC 
are being held monthly on Sunday 
afternoons at 2.30pm, at locations to 
be advised. You are cordially invited 


to attend, and you will be made 
very welcome. 

Footnote: Since this material was as¬ 
sembled, advice has been received from 
New Zealand that an organisation exists 
which lays claim to the use of the name 
SPARC. This organisation, which has 
well-known shortwave correspondent 
Mr A. Cushen MBE as its Secretary, is 
known as the South Pacific Area Radio 
Club. The club is said to be an 
‘umbrella’ organisation catering for the 
interests of shortwave listeners in the 
southern regions. 

In advice received from Mr Cushen as 
to the existence of this group, the 
proposal was made that the Sydney 
Progressive Amateur Radio Club aban¬ 
don the use of its club name and the 
acronym SPARC, in order for the 
NZ based group to maintain its con¬ 
trol of the southern Australasian 
region. After due deliberation, the 
members of Sydney’s SPARC have 
regretfully declined to accede to this 
proposition — believing that there is no 
real likelihood of confusion or conflict 
between the two groups. 

So perhaps after a period of many 
years’ absence, there may soon be 
‘sparks’ once again flying across the 
Tasman Sea! ❖ 



The UV People 


ETCH TANKS 

• Bubble Etch • Circulating 

LIGHT BOXES 

• Portuvee 4 • Portuvee 6 

• Dual Level 

TRIMMER 

• Ideal 

PCB DRILL 

• Toyo HiSpeed 

MATERIALS 

• PC Board: Riston, Dynachem 

• 3M Label/Panel Stock 

• Dynamark: Metal, Plastic 

• AUSTRALIA’S NO.1 STOCKIST * 
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Fluke Release New LAN Cable Tester Range 


► Troubleshoot coax and unshielded twisted pair cables used in 
Ethernet Token-Ring, and many other networks 
° Built-in TOR finds cable length and distance to fault 
° NVP calibration to user cables for improved length accuracy 
0 Measures termination and characteristic impedance 
0 Measures NEXT/ attenuation, and detects split pairs 1 
Bar Graph indication of Ethernet traffic activity on a live network 

• Time-stamped noise monitoring 
Automatic power shutdown 

• Hand-held portable operation for convenient remote testing 
Accessory cables and adapters included 



Fluke 650/652 CableMeters 

Measurement Ethernet Token Ring 
Capabilities lOBaseT Coax UTP 
Autotest' • • . 

Length(TDR) • • • 

Wire Map • 

Opens,Snorts • • 

Crossed Pairs 
Reversed Pairs • 

Split Pairs 1 • • 

Near-End • • 

Crosstalk(NEXT ) 1 

Attenuation 1 • • 

Characteristic 

Impedance • • • 

Termination Res. • 

Cable Calibration • • . 

Noise • • • 

Traffic • • 

Measurement from 5MHz to 10MHz for 650 and from 10MHz to 20MHz for 652 


FLUKE 

New Scopemeter 
V4 Software 
Upgrade 

Make sure you have the 
latest. 

Version 4 gives improved 
user interface and adds 
these features: 

• % Duty cycle measurement 

• 30L1 range with 0.01L1 resolution 

• Invert waveform on both channels 

• Impmved frequency counter 
resolution 

• Record mode Min/Max with time 
stamp 

• Voltage measurement at cursor 
(95/97only) 

Existing users can up¬ 
grade for $275 including 
return delivery (you can 
check software version by 
simultaneously pressing 
furthest left and furthest 
right softkeys just below the 
LCD, version is then dis¬ 
played on the LCD). Call us 
to book-in your Scopemeter. 



New Scopemeter 
Current Probe 


The Fluke 80i-1000 
Current probe has been 
specially developed for use 
with the Scopemeter to 
ensure safety when measur¬ 
ing currents up to 1000A in 
high voltage circuits up to 
600Vrms. 



Fluke 90 Series 
50MHz 

Digital Storage 
Scope plus... 

• 25MS/s 2 ch. dig. storage 

• 8-bit,25 levels/div vertical 
resolution 

• 10ns/divto5s/div 

• Store 8 waveforms (95/97) and 
10 set-ups (97) 

• Measuring cursors (95/97) 

... 3000 count DMM 

• Functions include Min/Max, 
Touch Hold 1 ™, Relative & %, 
Autoranging 

• dBm, dBVand dBW (95/97) 

• 5 Soft Keys/Pop-Up Menus 

• 12cm 240x240pixet Super 
Twisted Nematic LCD screen 

• Floating up to 600Vrms 

• Optical RS-232Port (97) 

• Low Power (4 hr int. battery) 

• Built-In component and baud 
rate testers and a sine, square 
and ramp signal generator (97) 

Model 93* * Basic instrument 

Model 95* Adds measuring cursors 
and recording function 

Model 97* Adds waveform and set-up 
memories, back-lit LCD. signal 
generator. RS-232 interface 


* Alljitted with Version 4 Sojtware. 
Also FREE carry case with all 
Scopemeters this month 


New Range of AC Power 
Analysers from AVPower 


PA2100 Single Phase 
AC Power Analyser 

• Measures W, V, A, VA, PF, 
Frequency, Crest Factor, 

THD, Harmonics 

• Accuracy unaffected by wave¬ 
form distortion 

• Fully autoranging, isolated 
measurement inputs 

• Harmonic analysis to the 50th 

• Captures inrush current 

• Inputs to 650V rms (1000V pk); 
20A rms (125A pk) 

• Parallel printer interface and 
optional IEEE-488 interface 

• Accurate with low power factor 

• Wide input bandwidth DC and 
5Hzto 140kHz 

• 0.2% basic accuracy 

• Easy to use 



SD1000 Phase Meter 


• 0.02° phase accuracy 

• Fully isolated inputs 

• 700kHz frequency range 

• Accurate with noisy, distorted 
and non-sinusoidal signals 

• Fully autoranging and easy to 
use 

• High common-mode noise 
rejection 

• 500 Vpk input voltage capability 

• 1 mV sensitivity 

• IEEE-488, RS232 and printer 
interfaces 

• Traceable to international 
standards 



PA2200 Analyser adds 

• 4-line 20-character display 
shows 7 simultaneous readings 

• Data capture for short term 
events 

• Additional voltage input for use 
with external shunts 

• Measures reactive power (VAr) 

• Stores front panel set-ups 

• 650V rms (1000Vpk); 20A rms 
(125A pk) direct; 1000A using 
Option 04 

• Extended measurement 
bandwidth to 500kHz and 
frequency to 700kHz 

• Measures fundamental compo¬ 
nents 

• IEEE-488, RS232, parallel 
printer and chart outputs 

• Reads harmonic phase angle 

• 0.1% basic accuracy 

• Full scaling capability 

Ideal for 

• Phase meter calibration 

• Standards and calibration 
laboratories 

• Wattmeter calibration 

• Measurement of fundamental 
power factor and displacement 
factor 

• Installation of power factor 
correction equipment 

• Current shunt phase characteri¬ 
zation 

• Design of electrical filters and 
amplifier phase delay 

• LVDT, synchros and resolvers 

• Closed loop control system 
stability 














If there's a wider range of multimeters 
and accessories then it's a well kept secret! 

If you're after a multimeter, look no further. OBIAThas one to suit your needs and your budget. Unlike mail order and chain stores, we 
specialise in Test & Measuring Instruments and have all types from the leaders like FLUKE, APPAand PANTEC. We are technically 
qualified to give you really useful advice. So save time and money by talking to us first! Here's a selection from our wide range - 


Fluke 12 

• 4000 count digital 
display 

© 1.5% accuracy 

• Capacitance 

• V-Check continuity 

• Sleep Mode 

• Min/max recording 
with time stamp 

• Continuity capture 

$170 * 



Pantec 

622 

• 20kClA/analot 

• 9 functions 2l 
ranges 

• 40pA 
movement 

• 10A current 

• 3% fs 
accuracy 

$66 



Fluke 78 

• Automotive model 

> Frequency function 
for MAP/MAF, RPM 
crankshaft position 

• Duty cycle for EGR 
valves 

Fast bargraph 
Dwell 

Temperature 

Holster 

$579* 



Appa 103 


3 3/4 digit 
4000 count 
0.75% accuracy 
42 seg bargraph 
Min/max hold 
Data hold 
Memory store 
Water resistant 
Holster 

$312* 



Appa 76 

Tests - 
Resistors 
Capacitors 
Trimmers 
Diodes 
SCRs 
LEDs 

Transistors 
Batteries etc 

$153* 



Fluke 83 


0.3% accuracy 
» Min/max average 
recording 

* Duty cycle 

> Capacitance 
1 Frequency 
1 Zoom bar graph 

* Relative meas. 

* Holster 

$526* 



Pantec 

30XT 

20K1/V analog 
30A dc and ac 

• 1A/5A ranges for 
current clamps 
Phase detector 

• 2.5% accuracy 

• Carry case 

$181* 



Fluke 29/ 
79-11 

0.3% dc accuracy 
Smoothing 

• 4000 count 
63 segment 
bargraph 
Capacitance 

• Frequency 
Holster 

$433* 



Pantec 

2030 

3 1/2 digit 
Autoranging 
1999 count 
0.8% accuracy 
Auto ranging 
20mA/10 A current 

$105* 



Fluke 73-11 

• 0.4% dc accuracy 

• Touch-Hold 
3200 count digital 
display 

• 31 segment 
bargraph 

• Manual/Auto 
Ranging 
10A current 

$217* 



Appa 96 

• 3 1/2 digit 
0.5% accuracy 
41 segment 
bargraph 

20A current 

• Memory offset 

• Water resisitant 

• Data Hold 

• Holster 

$175* 



Fluke 87 

4 1/2 digit mode 
1ms peak min/max 
recording 
0.1% accuracy 

• Truerms 

• Analog pointer 

• Backlight 
20kHz bandwidth 
Holster 

$695* 



Appa 23 

• Automotive 

• Large display 

• Dwell 

• Tacho 

• Duty cycle 

• 0.5% accuracy 

• Auto power-off 

• Water resistant 

• 15A current 

$175* 



Pantec 

50XT 

High sensitivity 
50k£lA/ 

• 36 ranges 

• 2.5% accuracy 

• Continuity 
buzzer 

• Capacitance 

• Carry case 

$156* 



Fluke 21/75-11 

• 0.4% dc accuracy 

• Touch-Hold 

• 3200 count digital 
display 

• 31 segment 
bargraph 

• Manual/Auto 
Ranging 

• 3 current ranges 

$316* 



Pantec 

2035 

• 3 1/2 digit 

• 0.5% accuracy 
Manual ranging 

• 200\xA/10A current 

• Capacitance 
Diode/transistor 

S116* 



Fluke 80T-IR 


• Non-contact Temperature Probe 

• -18°C to 260° C range 

• ±3% accuracy 

• ImVfC or °F output 

• 4:1 ratio of distance to spot diameter 

• Sleep mode 

$503* 



Appa 98 

• 3 1/2 digit 

• 0.5% accuracy 

• Frequency 
Capacitance 

• 41 segment 
bargraph 

• Memory offset 

• Holster 

$ 222 * 



Pantec 2045 

• 3 1/2 digit 

• 0.5% accuracy 

• Auto/Manual ranging 

• 200pA/10A current 

• Temperature with K 
type thermocouple 

• Logic $209* 


* PRICES INCLUDE TAX, 
CALL FOR 
TAX FREE PRICES. 



Fluke 23/77-11 


• 0.3% dc accuracy 

• Touch-Hold 

• 3200 count digital 
display 

• 31 segment 
bargraph 

• Manual/Auto 
Ranging 

• Holster 

$345* 



Pantec 5XT 


20k£l/V analog 
36 ranges 
40pA movement 
Diode test 
12.5Aac/2.5Adc 
Continuity buzzer 
Carry Case 

$129* 



Fluke 10 

• 4000 count 
digital display 

• 1.5% accuracy 

• Beeper 

• Sleep Mode 

• 2 year warranty 

$115* 



Full Range of Accessories Available - Call for Details can ior name oi your mcai stockist 


Free 32 page catalogue and detailed brochures and specifications available. We are factory 
trained to advise on your requirements for general purpose Test & Measuring Instruments. 
Ask about our Account facilities and special arrangements for Education and Government 
Departments. Express delivery can be arranged throughout Australia and South Pacific. 

OliiA T PT i i/r JJ 

129 Queen Street, Beaconsfield. P.O.Box 37 Beaconslield NSW 2014 

Tel: (02) 698 4776 Fax : (02) 699 9170 










































































Conducted by Jim Rowe 


Saving power by putting our PC’s and 
their monitors to sleep , when they’re inactive ... 




I thought we’d spend some time this month looking closer at the US Government’s ‘Energy Star’ 
initiative, which I mentioned briefly in last month’s leader. It’s likely to have ramifications which will 
reach most of us, in one way or another, and I thought you’d be interested in some more details. 
There’s also a gratifying response to the item in the October column about an Australian firm renting 
service manuals. 


As I mentioned last month in the 
leader, the US Government and its Envi¬ 
ronmental Protection Authority (EPA) 
really seem to have taken the initiative, 
when it comes to reducing the energy 
consumption of the world’s rapidly 
growing hordes of personal computers. 
They’ve brought in the Energy Star rat¬ 
ing system, whereby US Government 
departments are now only able to buy 
computer gear which meets a set of spec¬ 
ifications for energy saving. And al¬ 
though the scheme is a ‘voluntary’ one, 
manufacturers are hurriedly redesigning 
their gear to meet it — because the US 
Government market is probably the larg¬ 
est single market segment in the world. 
So we’re all likely to benefit from the 
initiative in the long run, it seems. 

But perhaps you’re wondering why 
this is such a big deal. Is the energy con¬ 
sumed by PC’s really that significant? 
Yes, it’s certainly becoming quite a prob¬ 
lem — not so much with computers used 
in homes, but certainly with those in of¬ 
fice situations. In case you haven’t no¬ 
ticed, they’re multiplying like rabbits. 

The American EPA started looking at 
the figures recently, and became rather 
concerned. In terms of total US energy 
demand, desktop PC systems were re¬ 
sponsible for the fastest-growing load 
component of all. There are now 35 mil¬ 
lion PC’s in the US alone, and already 
account for 5% of total commercial en¬ 
ergy consumption. By 2000, the EPA es¬ 
timated that this could well rise to 10%, 
if something wasn’t done. 

By the way, the problem isn’t just the 
energy used by the computers and their 
peripherals alone. Since most of the en¬ 
ergy consumed in a computer turns into 
heat, additional energy then has to be 
consumed in order to cool both the com¬ 
puter gear itself and the offices it’s used 


in. In fact the air conditioning systems in 
many office buildings are becoming 
quite overloaded, as they were never de¬ 
signed to cope with so much internal 
heat dissipation... 

Anyway, in response to what the EPA 
found, President Clinton and his Vice 
President A1 Gore (both keen environ¬ 
mentalists, as well as being enthusiastic 
about computers) directed them to come 
up with a policy which would address 
the issue. And the Energy Star scheme 
was the outcome. By courtesy of NEC 
Australia, here’s part of what vice presi¬ 
dent A1 Gore said when he unveiled the 
first equipment to conform to the new 
rating system: 

“The creation of energy-efficient com¬ 
puters for the marketplace is a landmark 
in the development of environmental 
technologies. They show how economic 
development and environmental protec¬ 
tion go hand-in-hand. US manufacturers 
and workers profit from creating the first 
ever energy-efficient computers in the 
market, and the environment benefits be¬ 
cause increasing energy-efficiency de¬ 
creases pollution. ” 

“On Earth Day President Clinton 
signed an executive order directing the 
Federal Government — the largest com¬ 
puter buyer in the world — to purchase 
only Energy Star computers and print 



Fig. 1: The official Energy Star logo. 


ers. This Administration is putting its 
money where its mouth is. We’re leading 
by example in developing markets for 
environmentally friendly technologies. ” 

“Our efforts are expected to save tax¬ 
payers about $40 million a year, and 
consumers as much as $2 billion a year 
by the year 2000. ” 

I presume his figure of US$40 million 
per year is for the expected saving in 
Government power bills, while the US$2 
billion figure is for overall savings by US 
consumers. 

Official logo 

Now for a little more of the detail. 
The equipment which conforms to the 
new Energy Star program will be able 
to carry the official logo, which I’ve 
reproduced here in Fig.l so you can 
keep an eye out for it. 

The basic requirement of the program 
is that each piece of equipment — the PC 
itself, the video monitor, printer and so 
on — should be able to drop back auto¬ 
matically into a low-power ‘sleeping’ 
mode of operation, when it has not seen 
any activity for a certain time. The spec¬ 
ified maximum power level for each 
piece of equipment seems to be 30 watts 
— but as yet, the precise time delay be¬ 
fore the device drops into its standby 
mode doesn’t seem to have been set. 

Whether by chance, intuition or ad¬ 
vance warning, microprocessor makers 
like Intel have already developed chips 
which are capable of switching into this 
kind of power-saving ‘sleep’ mode. I 
suspect they did this initially because of 
the demand from makers of laptop ma¬ 
chines, in order to extend and maximise 
battery life; but whatever the reason, 
Intel now has a full range of chips with 
the ‘SL’ power management feature — 
including the current top of the range 
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Pentium. The SL chips now seem likely 
to end up in most desktops as well, 
thanks to the Energy Star initiative. 

Of course it’s fairly easy for the micro¬ 
processor ‘brain’ in a PC to know when it 
hasn’t been asked to do anything signifi¬ 
cant for a while, and put itself to sleep 
until things change. It isn’t so straight¬ 
forward when it comes to video moni¬ 
tors, both because they tend to somewhat 
‘dumber’ devices, and also because it 
isn’t all that easy for a monitor to tell 
when there’s nothing much changing in 
the video it’s displaying. 

VESA's signalling 

Because of this, the US Video Elec¬ 
tronics Standards Association or ‘VESA’ 
got together recently and worked out a 
system whereby the computer and its 
video graphics controller can ‘signal’ to 
the monitor, to tell it when to ‘sleep’ and 
when to ‘wake up’. Known as the Dis¬ 
play Power Management Signalling or 
‘DPMS’ system, it controls the levels of 
the horizontal sync, vertical sync and 
video signals fed to the monitor, in vari¬ 
ous combinations. This actually allows 
the computer to signal the monitor for 
two different levels of ‘sleep’ — known 
as ‘standby’ and ‘suspend’, respectively 
— as well as directing it to turn com¬ 


pletely off. (How the monitor would be 
able to turn itself back on again, after 
turning right off, is not explained.) 

The details of the DPMS signalling 
system are shown overleaf in Fig.2. The 
‘suspend’ state is apparently the one 
where power consumption drops right 
down, to below 30W. 

VESA apparently chose this 
sync/video signalling system in order to 
maintain compatibility with existing 
monitors and video graphics controllers. 
So monitors able to respond to the new 
DPMS signalling can still be used with 
older computers and video cards which 
don’t send the control signals, and vice- 
versa, until the system becomes used 
throughout the industry. 

Firms like NEC have already released 
monitors which incorporate VESA’s 
DPMS system, as we’ve noted in recent 
issues. So as soon as video graphics con¬ 
trollers capable of sending out the DPMS 
signals to the monitors become avail¬ 
able, these new monitors will be able to 
put the system into practice. 

The other main peripheral items which 
use significant power are laser printers, 
some of which can draw up to 700W or 
so when printing. Many laser printers 
draw around 90-100W even when idling, 
and reducing this figure isn’t easy be¬ 


cause a major slice is drawn by the heater 
used to fuse the toner powder onto the 
paper. Simply turning the heater off in 
‘sleep’ mode isn’t really feasible, be¬ 
cause the conventional type has a fairly 
long thermal time-constant and must 
reach the correct temperature before a 
page can be printed. 

Japanese firm Canon is said to have 
solved this problem by developing a new 
fast-warmup fusing heater, using a pro¬ 
prietary technology known as ‘surface 
rapid fusing’ or SURF for short. No 
doubt other laser printer makers are hur¬ 
rying to achieve the same result, and it 
may not be long before we can buy lasers 
which meet the Energy Star specs. 

Moving closer to home, you’re no 
doubt wondering at this stage whether 
there have been any moves to implement 
an Australian equivalent to the US En¬ 
ergy Star program. It’s a good question, 
as they say — generally when they don’t 
know the answer! 

It’s probably inevitable that those of us 
in what the Yanks call the ‘rest of world’ 
or ROW market will get the benefits of 
the US program eventually, simply be¬ 
cause the world’s equipment makers will 
adapt their designs to meet the US needs, 
and will then use the same models for us 
as well. (Although we might find our- 
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selves used to dispose of the stocks of 
‘old’ energy-hungry equipment in the 
short term, if we don’t watch it...) 

But is there any move by Australia to 
implement an energy-saving program of 
its own? Surprisingly, something does 
seem to be afoot; but as yet it all seems a 
bit bogged down in bureaucracy. 

Again thanks to the material sent by 
NEC Australia, I gather that around a 
year ago (7th December 1992) the Coun¬ 
cil of Australian Governments met and 
endorsed the National Greenhouse Re¬ 
sponse Strategy. This initiative was ap¬ 
parently in recognition of the need for a 
nationally coordinated approach ad¬ 
dressing the problems caused by green¬ 
house gas emissions, following 
Australia’s signing of the United 
Nations’ Framework Convention on Cli¬ 
mate Change. Over 150 countries have 
signed the framework convention, and it 
is ‘in the process of being ratified’ in 
Australia. I quote: 

In the National Greenhouse Response 
Strategy ; a number of specific sectoral 
strategies are identified, and the third of 
these is entitled *Industrial and Commer¬ 
cial Energy Use'. One of the objectives 
stated is 'to influence industries and 
businesses to adopt behaviour practices, 
technology and equipment that minimise 
their use of energy with greenhouse gas 
implications, or lead them to switch to 
energy sources with lower greenhouse 
gas emissions'. 

In achieving this objective, the strat¬ 
egy undertakes to introduce energy effi¬ 
ciency standards, codes and labelling 
programs for new industrial and com¬ 
mercial equipment: 

‘Governments will develop and imple¬ 
ment new energy labelling programs and 
energy performance standards for indus¬ 
trial and commercial equipment where it 
is technically feasible to do so, taking 
account of the costs and benefits of the 
proposed standards... The Common¬ 
wealth will initiate a review of the ade¬ 
quacy of existing energy performance 
and energy measurement standards for 
industrial and commercial equipment'. 
(National Greenhouse Response Strat¬ 
egy, page 14.) 

The Energy Management Conference 
(EMC) of ANZMEC (Australian and 
New Zealand Minerals and Energy 
Council) was commissioned to under¬ 
take action which would give effect to 
this statement. A study of Energy Label¬ 
ling and Energy Performance Standards 
for Industrial and Commercial Equip¬ 
ment, for which the Commonwealth 
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through the Department of Primary In¬ 
dustries and Energy is the managing 
agent, is approaching the task from the 
perspective that ‘there is little experi¬ 
ence either in Australia or overseas' with 
regard to labelling of this nature. 

The study is currently in its first 
phase, during which parameters will be 
identified and evaluated. The terms or 
reference for Phase One are 
summarised as follows: 

(i) Identify the nature and extent of exist¬ 
ing labelling and performance standards 
in Australia 

(ii) Perform desktop analysis of prac¬ 
tices in EC countries, USA, Canada and 
Japan and assess their transferability to 
Australian circumstances 

(iii) Select factors which will act as cri¬ 
teria in prioritising specific equipment 
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Fig.2: The way VESA's Display Power 
Management Signalling (DPMS) 
system works , manipulating the sync 
and video signals to control the video 
monitor's operating mode. 

for development or implementation of la¬ 
belling/standards in Phase Two 

(iv) Identify and prioritise equipment 
which appears to be amenable to label¬ 
ling and establishment of minimum per¬ 
formance standards 

(v) Identify barriers and costs in the la¬ 
belling process, the principal stakehold¬ 
ers who should be consulted, and the 
scope of a national labelling and stan¬ 
dards framework 

Phase One of the study will be com¬ 
pleted by 10 January 1994. Proceeding 
to the second phase will be a matter of 
consideration for the EMC, in light of the 
outcome of the first phase. 

As you can see, it’s some kind of ac¬ 
tion, but at the same time it all seems to 
me a bit evasive — and somehow invent¬ 
ing hurdles where none may exist. 

Other people must have had the same 
impression, I suspect, because NEC 
Australia’s PR firm Markom Marketing 
tried contacting the Commonwealth 
Minister for Primary Industries and En¬ 
ergy, for some kind of official statement 
of Australia’s position with regard to 


the US Energy Star program. Their en¬ 
quiry produced the following response, 
from Mr Peter Webb the Assistant Sec¬ 
retary of the Department’s Energy Pro¬ 
grams Branch: 

I refer to your letters of 30 August and 
2 September 1993 to the Minister for Pri¬ 
mary Industries and Energy, concerning 
energy efficiency ratings for computers 
and printers. The Minister has asked that 
the Department reply to your letters. 

You are of course aware that a study 
has been commissioned on behalf of the 
Energy Management Task Force of the 
Australian and New Zealand Minerals 
and Energy Council on Energy Labelling 
and Energy Performance Standards. 
This was one of the response actions 
called for in the National Greenhouse 
Response Strategy which, among other 
things, required Governments to ' de¬ 
velop and implement new energy label¬ 
ling programs and energy performance 
standards for industrial and commercial 
equipment where it is technically feasi¬ 
ble to do so...' 

‘Requires a review...’ 

The processing of this response re¬ 
quires a review of existing energy perfor¬ 
mance and energy measurement 
standards for industrial and commer¬ 
cial equipment and this is the first under¬ 
taking in the current study. The study 
consultants will also investigate equip¬ 
ment types, identify the broad order of 
costs and benefits, propose an order of 
priorities and investigate the features of 
a consistent, national framework for in¬ 
troducing labelling/standards. 

The consultants are also required to 
assess overseas experience, principally 
in EC countries, North America and 
Japan. During the course of this investi¬ 
gation, the nature and impact of the US 
Environment Protection Authority's 
(EPA) ‘Energy Star' scheme will cer¬ 
tainly be considered. 

You would also be aware that research 
and development for computer equip¬ 
ment sold in Australia is primarily influ¬ 
enced by overseas developments , 
principally standards developed for the 
North American market. 

I understand that major manufacturers 
of computer equipment sold in Australia 
have apparently taken account of the 
EPA initiative, have commenced manu¬ 
facturing equipment that at least meets 
‘Energy Star' rating standards and will 
be introducing this new equipment to the 
Australian market in the course of the 
next few months. 

There would be little point at this stage 
of my commenting further on the future 
for energy labelling and energy perfc* 
















mance standards regimes in this country 
until the results of our study are known 
early next year. I would say, however, 
that the objectives of the current study 
are consistent with the views of all Aus¬ 
tralian Governments on the merits of ex¬ 
tending labelling/standards beyond 
domestic appliances to other areas, for 
example the buildings sector, where 
there is economic and technical justifica¬ 
tion for pursuing this course. 

Thank you for drawing attention to the 
EPA’s *Energy Star’ initiative, which I 
trust will contribute to useful energy effi¬ 
ciency gains in this country once equip¬ 
ment responsive to this standard 
becomes available on the local market. 

In short, it seems that Australia has set 
its bureaucratic wheels in motion, but it 
may be quite a while before any deci¬ 
sions are made and actions taken. (Funny 
how long it takes Australia to decide to 
catch up with other countries in this sort 
of situation, isn’t it? I suspect this effect 
has something to do with the ratio of a 
country’s politician and public service 
bureaucrat population, to its GDP...) 

Not to worry, though — as Mr Webb 
seems to be saying, we’ll probably get 
the benefits of the US Energy Star pro¬ 
gram anyway. Somewhat before we 
have an Australian energy-saving pol¬ 
icy, I suspect! 

Service manual hire 

Now let’s change the subject, back to 
one we’ve looked at a few times in recent 
months: the question of service techni¬ 
cians and other people getting hold of 
adequate information on equipment, in 
order to fix it efficiently. 

You might recall that in the October 
column, I passed on some information I 
spotted in a recent issue of Tastronix , a 
newsletter published by TETIA and 
TESA in Tasmania, about a firm in 
Cooma, NSW called High Country Ser¬ 
vice Data, which is hiring out service 
manuals. As well as reprinting the story 
and commending the firm concerned for 
their initiative, I also suggested that they 
might consider extending their manual 
hiring service to cover we technical peo¬ 
ple who service our own equipment — 
even though we may not be officially ‘in 
the trade’. 

Well, within a couple of days of the 
October issue being published, I re¬ 
ceived a phone call and fax from the 
general manager of High Country Ser¬ 
vice Data, Mr Stephen Rendell. It seems 
that Mr Rendell was delighted with the 
response he’d received already from EA 
readers, and was ringing to say ‘thanks’ 
for the mention. Not only that, but he had 
good news about my suggestion that they 


extend the manual renting service. But 
I’ll let him tell most of the story, by re¬ 
printing his fax: 

Reference is made to our telephone 
conversation of this date regarding Ser¬ 
vice Data Library Facility. 

I thank you for the kind words you 
have written in your publication, and 
hasten to advise that we have actually 
extended the facility to include those 
individuals who are involved in any as¬ 
pect of the service industry (including 
hobbyists!). 

Our preferred method of payment is 
Bankcard/Mastercard/Visa, and we can 
set up a new facility over the phone in 
less than five minutes, with phone orders 
thereafter being processed within 45- 60 
seconds on the phone. 

We do wherever possible provide cop¬ 
ies of the COMPLETE Manufacturer’s 
Service Manual, rather than simply 
schematics. As a technician myself with 
more than 25 years’ experience, I appre¬ 
ciate the necessity of the complete man¬ 
ual with PCB overlays, part numbers, 
and so on. 

We currently have support from many 
of the manufacturers, to produce and 
SELL copies of their manuals also. 

So as you can see, Mr Rendell’s excel¬ 
lent service is indeed now available to 
hobbyists as well — not just to service 
technicians. What more could we ask? 

Incidentally, Mr Rendell confirmed 
that High Country Service Data has no 
objection to people photocopying cir¬ 
cuits, etc., from the manuals they hire 
— but they do stipulate that staples or 
other binding must not be removed. 
Which seems very reasonable, I think 
you’ll agree. 

Listing available 

Mr Rendell also told me that HCSD 
can provide a listing of the manuals they 
currently have available, in either printed 
form (over 200 pages!) or as a com¬ 
pressed file on a floppy disk. These cost 
$50 and $10 respectively. But since new 
manuals are being added all the time, it 
might be just as easy to ring them and 
ask about any particular manual. 

Manuals currently available for both 
sale and rental include those for TV’s, 
videos, audio gear and microwave ovens 
by firms including Akai, Pioneer, 
Toshiba, Hitachi, General, Sherwood, 
Aiwa, Casio, HMV-Healing, Kambrook 
and Goldstar. So if you need to fix your 
colour TV, VCR, audio gear or micro- 
wave oven, but can’t justify the cost of 
buying a complete service manual, it’s 
well worth considering the idea of rent¬ 
ing a manual from HCSD. Here again are 
the address details: Private Bag 3, 


Cooma NSW 2630, or phone (064) 
52 5322; fax (064) 52 5301. Renting a 
typical manual costs around $5.00 for 
the minimum period of one month. 

By the way, as well as renting and 
selling service manuals, HCSD also 
runs a remote-access computer system 
which — among various other services 
— has a ‘bulletin board’ with servicing 
information including model cross ref¬ 
erences, manufacturer’s modifications 
and fault listings. 

Mr Rendell tells me that both profes¬ 
sional service tech’s and individuals can 
gain access to this free and continuously 
updated on-line service, simply by filling 
in one of HCSD’s Bureau Services Ap¬ 
plication forms. The data you provide on 
the form allows HCSD to provide the 
correct terminal emulation, etc., to suit 
your computer and comms package. 

Thank you! 

That’s about all we have space for this 
month, but before I end up I’d like to 
thank a couple of readers who responded 
to my request in the September column, 
for copies of the Jung and Marsh articles 
on choosing capacitors for audio appli¬ 
cations. You may recall that Tean Tan 
referred to the articles in his response to 
the letter from Graham Byrnes, who had 
criticised his claims about the ‘high 
distortion’ of polyester capacitors. 

Mr Vic Burgess from the CSIRO Divi¬ 
sion of Applied Physics (National Mea¬ 
surement Laboratory) at West Lindfield 
in NSW very kindly sent me copies of 
both articles, and also drew my attention 
to a relevant item in the fourth edition of 
Langford-Smith’s classic Radiotron 
Designer’s Handbook — showing that 
concern about capacitor behaviour is by 
no means new. Then, a couple of days 
later another copy of the second Jung 
and Marsh article arrived from Mr Mike 
Hammer from Mordialloc in Victoria, 
who also sent me a copy of some other 
relevant material from the UK maga¬ 
zines Electronics & Wireless World and 
Hi-Fi News & Record Review , together 
with some op-amp data from Analog De¬ 
vices. My thanks to both of these gentle¬ 
men, for their generous assistance. 

Since Graham Byrnes himself has also 
responded to Tean Tan’s comments in the 
September issue, I suspect that our topic 
next month has more or less chosen it¬ 
self. Still, arguing about audio distortion 
caused by capacitors makes a change 
from arguing about audio distortion re¬ 
moved by fancy cables, doesn’t it? 

I hope you’ll join me here next month. 
Don’t forget to bring your low distortion 
polypropylene capacitors with you! ❖ 


ELECTRONICS Australia, December 1993 


41 



When I Think Batk... 

by Neville Williams 


FRED PATON: From screwdriver and pliers 
to purpose-built test equipment 


Almost to a man, it seems, old-timers from the Australian radio industry share a sentimental regard 
for test equipment manufactured under the ‘Palec’ brandname by the former Paton Electrical 
Instrument Company of 90 Victoria Street, Ashfield, NSW. But what of its founder? This month, with 
the co-operation of former Palec employees, we glimpse the poignant life story of the late Frederick 
Henry Paton. 


The level of reader interest in 
Paton/Palec was evidenced by the 
response to a panel cut into an article on 
Slade/Calstan test equipment, in our 
May 1993 issue. Palec emerged from 
the replies as the dominant brand of 
1930’s-style Australian test equipment, 
presumably because, unlike Charles 
Slade, Fred Paton did not diversify into 
the receiver/amplifier market, his 
resources being directed primarily into 
electronic instrumentation. 

The reaction of industry veterans was 
typified by a letter from Brian Syme of 
Indooroopilly, Qld. I quote: 

Dear Neville, 

'When I Think Back’ (page 39, EA 
May ’93) contains an error in tense. 
Under Paton and Palec your text reads: 

'Many of the instruments once 
treasured by Australian enthusiasts..*, 
etc. Wrong! 

After 50 years on the test bench, I still 
have my Palec MCA multimeter, which I 
use daily and certainly more than any 
other instrument. It still works, although 
it’s a bit like Murphy’s anecdotal axe, 
having been fitted with the odd new 
handle and the occasional new head! 

It sits on the shelf between an 
auto-ranging digital thing and a 100k 
ohms/volt machine, but remains the 
instrument of choice . Your text 
should read 4 still treasured’. With 
kind regards... 

Brian Syme. 

Other correspondents were no less 
keen about venerable Palec valve 
testers, oscillators and signal generators 
— partly because of their historical in¬ 


terest, and partly because of their 
relevance to the restoration of vintage 
valve receivers. 

By contrast, factual information about 
Fred Paton and the inner workings of 
his company proved much harder to 
come by from the usual sources — 
‘vintage’ industry literature and per- 



Fig.1: From an early Wireless 
Weekly ' this pen drawing of Fred 
Paton gives no hint of the daunting 
physical handicaps with which he 
had to contend throughout his 
business life. 

sonalities, including yours truly! 

Even though a regular advertiser in 
this and other magazines, my own con¬ 
tact with Fred Paton and/or his staff was 
limited to the occasional telephone call. 
The same was true for other members of 
the EA staff — or the industry at large 
— whom I contacted. They knew of 


Fred, but they had never met him. Help¬ 
fully, Alan Whitford of Balgowlah, 
NSW, rang to warn that Fred should not 
be confused with his contemporary Jack 
Paton, who had been Chief Engineer 
and Production Manager for Norman 
Gilmour’s Lekmek Radio. Alan himself 
had once worked at Lekmek as an as- 
sembler/wirer. 

However, the panel in the May issue 
also prompted a response from a num¬ 
ber of readers who had known Fred 
Paton, having once worked in his Ash¬ 
field factory. While not necessarily able 
to offer much in the way of direct infor¬ 
mation, they did come up with the 
names of employees who ‘would have 
known Fred better then me’. 

Personal pattern 

Being a small company, expecially in 
its early stages, such information fol¬ 
lowed a distinctly personal pattern. 

Mr Bill Field, a technician now living 
in Runaway Bay, Queensland, men¬ 
tioned ‘Bert’ Meyer as an associate 
during the period 1940 - 48, mainly to 
do with the machine and plating shop. 

At age 79, Herbert Meyer described 
his one-time role at the Ashfield fac¬ 
tory as a handyman/fitter. He said that 
he had often been seconded to do spe¬ 
cial jobs for the boss who, for reasons 
that will become apparent, needed a lot 
of support. 

Bert Meyer, in turn, nominated Noel 
Rose as a man who had been a co-direc¬ 
tor and confidant of Fred Paton over 
many years. He went one better by 
tracking Noel, a couple of years his 
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Fig.2: In the original 
‘machine shop, circa 
1935. The woman In 
the right foreground 
is winding meter 
colls. 


senior, to retirement at Tea Gardens on 
the NSW North Coast. Contacted by 
phone, Noel Rose said that the story he 
could tell would be too long to relate in 
a letter or over trunk telephone. If only 
we could get together... 

I finally persuaded Noel to borrow a 
cassette recorder and commit his story 
to a tape cassette, which could be 
mailed in a PostPak for a dollar or so. 
Noel was dubious at first, but excelled 
himself in the actual exercise. He 
thought through the events leading up to 
his first meeting with Fred Paton, put 
them on tape, then switched off while he 
planned the next segment, and so on. In 
this way, the story was covered in a 
series of ‘takes’, involving much less 
stress than a single prolonged session. 
At the listening end, the contents were 
likewise easier to cope with than a long, 
rambling tale. 

Thanks, Noel, for setting a pattern 
which I am encouraging other would-be 
raconteurs to emulate. 

Where it all began 

By way of introduction, Noel Rose 
said that he, personally, had com¬ 
pleted a tech course in the late 1920’s, 
with the firm intention of being self- 
employed — his own boss! In the Great 
Depression, when the going got really 
tough, he had supported himself by 
resorting to a mix of electrical contract 
work, radio servicing, and stints as an 
on-call chauffeur. 

A notable businessman who used his 
services was Sir Frederick Stewart, 
operator of a private busline which ran 
between Parramatta and Central Sydney 
around 1930. He will be remembered by 
some as a wireless enthusiast, who 


donated the aerial system at Dundas 
which enabled radio station 2CH to 
begin transmission for the NSW Council 
of Churches. (See also the photo on 
page 23 of the EA publication The 
Dawn of Australia’s Radio Broadcast¬ 
ing, by Philip Geeves). 

Stewart’s pet private car, which Noel 
Rose had to drive, was a Stanley 
Steamer! 

Noel recalls that, one day in the early 
1930’s, Sir Frederick mentioned a busi¬ 
ness acquaintance who was seeking a 
personal assistant who could also act as 
his chauffeur. His name was Fred Paton, 
and he lived in Victoria Street, Ashfield, 
in Sydney’s inner west. 

Noel called on him as a matter of 
courtesy, to discover a seriously dis¬ 
abled returned soldier, who needed an 


unusual level of personal assistance. 
Working from his home, he had set up a 
small company in 1929 to market radio 
receivers, but was losing the man he had 
hired to install and maintain them. Noel 
felt sorry for him, but launched into his 
spiel about not wanting to work for a 
‘boss’. Fred Paton saw that as no prob¬ 
lem — suggesting that, with his back¬ 
ground, Noel could fill the role of a 
business partner and co-director, servic¬ 
ing radio receivers and doing other jobs 
that Fred could not handle himself. 

On that basis, Noel finally joined Fred 
Paton in 1932 as a nominal co-director, 
chauffeur, electrical and radio expert, 
valet and nursing assistant. It was a 
demanding assignment, but Noel says 
that they had a good working relation¬ 
ship; there was no ‘boss’ and no orders! 

The young Fred Paton 

As a youth, it seems, Fred Paton had 
been brought up near Bowral, in the 
Southern Highlands of NSW. On leav¬ 
ing school he joined the Maritime Wire¬ 
less Co of Randwick (founded by Father 
Shaw), where he served a four-year ap¬ 
prenticeship. 

At the outbreak of war in 1914, Fred 
enlisted as a field engineer and saw ser¬ 
vice at Gallipoli, being subsequently 
transferred to France. There, he suffered 
a shrapnel wound in the left shoulder 
which damaged his spinal cord — crip¬ 
pling his legs to the point where he had 
to rely on crutches. 

Invalided back to Australia in 1917, 
he dreamed up a motor-cycle/sidecar 
combination, with the handle-bars and 
controls extended above the sidecar. 
Seated in the sidecar, he could manage 


Flg.3: Assembling 
meter movements 
around 1935, In the 
so-called 
‘Roundhouse ’— 
virtually a converted 
garden shed. Fred 
Paton Insisted that 
every meter be 
subjected to an eight 
hour to-and-fro' 
exercise before 
despatch. 
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the outfit reasonably well on country 
roads; but it proved too cumbersome 
when the family re-located to suburban 
Ashfield. Fred had little choice but to 
rely on a car and driver. 

When his condition began to 
deteriorate, doctors decided that a 
spinal operadon might help. But it 
was not to be. The operadon paralysed 
him completely from the waist down, 
robbing him of what little control he had 
of his legs and adversely affecdng his 
right arm, as well. As a result, he could 
move around only in a wheelchair and 
then with great difficulty and/or the help 
of an attendant 

When Noel joined Fred Paton in 
1932, he discovered that his 
predecessor’s radio service ‘equipment’ 
had comprised a screwdriver and a 
pair of pliers. Convinced that he could 
do a better job with the aid of a meter, 
Noel ordered a Weston movement from 
the USA and set about assembling a 
basic multimeter. 

When Charlie Slade happened to call 
by a few days later, he was quite taken 
with the instrument, and said he could 
use one himself. Indeed, he went further 
and suggested that, with a professionally 
finished panel and case, it should find a 
ready market. 

Short-lived ‘partnership’ 

It seemed like a good idea to Fred and 
Noel and, in due course, Charlie Slade 
joined the group, responsible for sales 
promotion. That, according to Noel, was 
the real genesis of the Slade/Paton test 
equipment initiative and, as he recalls, 
relationships were harmonious for about 
18 months. At that point in time, Charlie 
Slade headed off overseas and, for 
reasons that Noel never fully under¬ 
stood, Fred Paton in collaboration with 
his solicitors decided to terminate the 
arrangement. I quote: 

“So when poor old Charlie came 
back, he was out of business! ” 

Haying heard various rumours about a 
one-time partnership between Messrs 
Paton and Slade, the above account 
seems more likely than most to ap¬ 
proximate the truth, with the two prin¬ 
cipals becoming eventual competitors 
rather than collaborators in the instru¬ 
ment business. 

As production of the original multi¬ 
meter got under way, Noel Rose says 
that he spent long hours at night in the 
machine shop making up the special 
switches they required. These along 
with other key aspects were patented, 



Flg.4: A Paton valve and circuit 
tester restored and still used by 
Dennis Seymour of Papatoetoe, 
Auckland, NZ. 

and ended up returning to the company 
and/or those responsible modest but 
useful royalties. 

In 1938, Fred Paton decided to 
register the business as a ‘Pty Ltd’ 
enterprise, naming himself as Managing 
Director, with his wife Charlotta as a 
further director and secretary. 

Recalling notable personalities in 
those early days, Noel mentioned in 
particular: 

• Eric Packer, a man with a severe 
hearing disability but a wizard with 
textbooks and slide rule. As 
Chief Engineer, he rationalised coil 
turns, spring torque and magnet 
gauss for 1mA to 50uA meters to 
a few deft to-and-fro movements of 
his ‘slip- stick’! 

• Arthur Mutton, an enterprising uni 
student, who came up with a highly 
successful range of CRO’s with 5cm 
to 17cm diameter screens. 
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Fig. 5: As pictured in ‘Radio & 
Electrical Retailer’ for July 10, 1941, 
123 special centre-zero meters 
destined for the Federal Govern¬ 
ment. Described as l-Q 
(Intensity-Quantity) meters, they had 
three terminals and were intended to 
measure voltage and current. 


• Gordon Weeks, now retired in Lid- 
combe, NSW, who was in charge of 
large meters and also apprentice 
training supervisor. 

• Joe Dunne, a 19-year old ‘lad’ who 
was committed enough to meter 
movements to make a significant 
contribution to production at Paton, 
before pursuing his own separate 
career in the industry. 

The Paton factory 

In those early days, the Paton factory 
was anything but pretentious. Bill Field, 
mentioned earlier, says that when he 
joined the Company in December 1940, 
“the factory was still very small, of 
fibre and timber construction with office 
and instrument assembly area adjacent 
to each other... It was fronted by a 
machine shop housing a South Bend 
lathe, drilling machines and a good 
quality engraver.” (Fig.2.) 

The complex “was situated close to 
Fred Paton’s house and was connected 
to it by ramps, to make it easier for him 
to move from one place to the other”. 
Bill says that he remembers Fred prin¬ 
cipally as a businessman, who relied on 
others for technical expertise. 

Even in 1940, he says, the Company 
“was still very much in its infancy” and 
largely limited to the production of 
meter movements (Fig.3), multimeters 
and a unit known as the ‘VCT’ or valve 
and circuit tester (Fig. 4). 

In delving back into the past. Bill ac¬ 
knowledges the prompting of Ray 
Cooper, a former workmate who joined 
the company in 1938. 

Meter movements were housed in 2", 

3" and 5” round cases, square cases 
and the popular fan shape, all moulded 
on site. Most were of the moving coil 
type, but a range of moving iron types 
was also produced, along with DC and 
AC ammeters, and even a few electros¬ 
tatic voltmeters. 

The multimeters were identified as the 
MCD (DC only) and MCA (AC volts as 
well), both using a 1mA (1000 
ohms/volt) movement. The companion 
MXA/MXD multimeters boasted a sen¬ 
sitivity of 20,000 ohms/volt, the MXD 
being the DC-only version. 

Concerning the VCT, Bill Field 
recalls that it could indicate the emis¬ 
sion level of a useful range of radio 
valves, as well as testing for inter¬ 
electrode shorts. Other features in¬ 
cluded the ability to test electrolytic 
capacitors, both low and high voltage 
types and to measure potentials to 250V 
AC and 1000V DC. 

Looking back over the years, Bill says 
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that people who come readily to his 
mind from the 1940 era include: 

• Mort Anderson, who helped Fred 
Paton manage the business and ac¬ 
companied him on visits to Fred’s 
bayside retreat for boating and fish¬ 
ing excursions. 

• Noel Rose and Kevin Murphy, 
responsible for meter production. 

• Bert Meyer, in charge of the machine 
and plating shops. 

• Jack Knight, in charge of stores. 

• Ernie Waters (Eng Dip), responsible 
for instrument production, along 
with three techs including Bill Field 
himself. 

The war years 

Faced with escalating war work, a 
new cream rendered-concrete factory 
was constructed in front of the original 
complex, carrying it forward to the Vic¬ 
toria Street alignment. 

1941 saw the departure of some mem¬ 
bers of the original staff, their replace¬ 
ment with new recruits and a sharp 
increase in the level of production. They 
now had the Aeronautical Inspection 
Directorate looking over their collective 
shoulders, as also Army Ordinance in 
their quest for adequately tropic-proofed 
meters, instruments and ‘sundry other 
bits of equipment’. 

Taking up the story, Noel Rose 
recalled how overhead gas heaters 
were installed in the general factory 
area to help limit temperature extremes. 
The entire instrument section was sealed 
off, with large double doors, and fully 
air conditioned to maintain a tempera¬ 
ture of 70°F. 

Early in the war, anticipating con¬ 
struction of the new factory, a high offi¬ 
cial of the Ministry of Munitions had 
examined their facilities and indicated 
that, if Paton was to produce ‘the kind 
of stuff we want’ they would need addi¬ 
tional good quality production equip¬ 
ment. According to Noel, they were told 
to nominate whatever they needed and it 
would be supplied ‘on lend-lease’. 

“So they put lathes in — they put 
everything on for us. Everything we 
wanted was ours (for the asking)!” 

“To the best of my knowledge, we 
never paid a penny for it. But it was 
worth a lot of money, and when the 
place was ultimately sold, somebody 
may well have made a killing!” 

For all practical purposes, Noel said, 
the factory became self-reliant during 
the war years. They had their own tool 
and machine shop, did all their own 
spray painting and vulcanising, glass 
cutting and drilling — didn’t have to 
send anything out. 


Paton/Palec products 

They produced a vast number of 1" 
(25mm) diameter meters for field equip¬ 
ment, ruggedised and waterproofed, 
along with larger movements ranging up 
to 8" (200mm). 

‘Suspended coil’ meters (without 
springs) were also made to order, 
suitable for use on trains and ships — 
but not on warships, where they did not 
take kindly to the shock waves from 
heavy armament. 

Other products included ther¬ 
mocouples, meters and valve testers for 
the PMG, photoflash equipment, photo 
exposure meters and hearing aids 
manufactured under licence from the 
UK. Bert Heinemann, now retired in 
Fairfield, NSW, says he remembers well 
this diversion into conservative but reli¬ 
able non-radio products. 



Flg.6: The Palec SG-1 signal 
generator, as Illustrated on a leaflet 
circulated In 1946. Already finding 
Industry acceptance, the price was 
quoted as £54 plus 12-1/2% sales tax. 

When the British hearing aid com¬ 
pany later began supplying the 
Australian market direct, Paton sued 
them for breaching the terms of the 
licence and won $6000 damages — a 
windfall in those days. They won 
similar damages when a European com¬ 
pany released equipment in Australia, 
contravening a licensing arrangement 
covering a Paton-designed switch. 

Paton also put a lot of effort into 
the production of moving-iron meters. 
Featuring patented, inbuilt overload 
protection, these found their way into 
mines and practically every power 
station in Australia, as well as in 
New Zealand. 

In service, according to Noel Rose, 
they were “utterly reliable — virtually 
overload-proof” — to the extent that he 
could not remember one ever having 
been returned for repair. 

Reflecting further on personalities, 
Noel picked out ‘Bertie’ Meyer as a 
long time mate, with whom he munched 
his lunch virtually every day. “A 
wonderful chap”. 


And there was Kevin Murphy whom 
he hired at age 16, ultimately becoming 
his ‘right-hand man’ in the workshop 
and remaining in the job for 39-odd 
years — almost as long as Noel himself. 

As for Fred Paton, he had two main 
diversions as a younger man: fishing 
and drinking — the latter preferably en¬ 
livened by female company. 

A change from work 

Involved as his chauffeur, Noel 
remembers weekend pub crawls and 
Saturday afternoon sessions outside the 
Strathfield pub, drinking ‘black 
velvet’ — champagne and stout. “We 
used to iron ourselves out beautifully... I 
don’t know how we ever got home — 
except that it was only a couple of 
streets away.” 

Fred Paton subsequently gave up the 
drink and tobacco and married a Ger¬ 
man lass — Charlotta, mentioned ear¬ 
lier, whom he had met in hospital. 
Together, they became deeply involved 
in the Christian Science church. 

The marriage was eventually an¬ 
nulled, but Fred apparently maintained 
the church connection. Convinced that 
he could regain the use of his limbs, 
Noel says, Fred spent long hours agonis¬ 
ing over the quality of his faith and 
dragging himself along between parallel 
bars, by way of futile exercise. 

He continues: “When Fred Paton 
made up his mind about anything, that 
was it. If you crossed him, you were 
gone!” That, presumably, was the way it 
was for Charlie Slade. 

Noel’s own turn came in November 
1939, when he argued that the fac¬ 
tory should be closed over the 
Christmas holidays. Fred rejected the 
idea, but finally had to concede that 
Noel was right. 

It soured their relationship such that 
Noel limited his commitments to the 
role of chauffeur and factory produc¬ 
tion, leaving personal care of Fred to a 
couple of nursing aides. 

In the early days, Fred’s interest in 
fishing was satisfied with weekend or 
spontaneous weekday jaunts to one or 
other of the nearby rivers but, later on, 
he invested in progressively more am¬ 
bitious fishing boats in a quest for big¬ 
ger and better catches. 

His ultimate pride and joy was the 
‘Cclap’ — Palec spelt backwards. A 38- 
foot (11.5m) flying-bridge cruiser, built 
from New Zealand Kauri, it cost an ini¬ 
tial £10,000 plus whatever else went on 
fittings and furnishings and the GM 
diesel engines. 

It boasted the largest on-deck toilet 
one could imagine — 10 x 8 feet — to 
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accommodate Fred’s wheelchair. In ad¬ 
dition, the back of the boat could be 
dropped down to form a bridge so that 
the chair could be wheeled straight on 
board from the Pittwater marina. 

The Celap was used for fishing jaunts 
and for entertaining clients, including 
people from the Ministry of Munitions. 
Said Noel: “We had a hell of a time 
with that boat!” 

One of Fred’s mates from the Celap 
days was Jack Hill from the toolshop. 
Amongst other things, Jack had 
designed and patented a soldering 
iron that outperformed anything on 
the market at the time. It was left on in 
the Palec factory for two years 
without burning out He also made 
up a personalised fishing reel for Fred 
Paton, which Noel still has among 
his keepsakes. 

At one stage Noel Rose said that he 
and other senior employees initiated a 
move to have Fred Paton’s original war 
service recognised, along with his con¬ 
tribution to the WWII war effort It cul¬ 
minated in a visit by a Vice-Regal party 
of eight dignitaries, headed by the 
Governor of NSW. They stayed for 


The Dawn of Australia's 

RADIO 

Broadcasting 

This is the latest book to be published 
under the banner of Electronics Australia. 
Written by Philip Ceeves, OAM, FRAHS, 
almost 10 years ago, it transports the 
reader to the beginning of broadcasting 
and outlines the roles played by techni¬ 
cal pioneers, religious sects, individual 
personalities and politicians. 

Many of the illustrations have been 
provided by AWA, a firm which 
played a key role in building many of 
the first radio stations. 

Mr Ceeves' writing reflects the vast 
amount of historical knowledge and ex¬ 
perience he had gathered during his 
years in the industry. 

Now available from your newsagents, or 
by forwarding a cheque or money order 
for $7.00 (including post & packing) to: 

The Bookshop, 

Federal Publishing Company, 
PO Box 199, 

ALEXANDRIA, NSW 2015 


three hours and showed considerable in¬ 
terest, but the only outcome was an en¬ 
thusiastic article in the paper. I quote: 
“That’s all that Fred ever got out of it, 
the poor bugger!” 

The post-war years 

Bill Field says that, in late 1944, with 
the War drawing to a close, planning 
began for the production of more ad¬ 
vanced test equipment for the post-war 
commercial market 
Radio engineers John Larkin and Eric 
Palmer joined the company in that year 
with this objective in view, and Bill says 
that he, along with another technician, 
were seconded to assist Eric Palmer in 
the development of a modulated oscil¬ 
lator, an advanced signal generator, a 
vacuum-tube voltmeter, an electronic 
flash unit for photography and sundry 
other bits of equipment 
Bill adds that, to assist in the 
calibration work, particularly of the SG- 
1 signal generator, they were supplied 
with an RCA AR88 receiver. He remem¬ 
bers it as a magnificent piece of equip¬ 
ment and wonders who became its 
ultimate owner. 

I certainly remember the modulated 
oscillator and the SGI sig gen — we 
ended up with one of each in the old 
R&H lab. Much later I picked up a bat¬ 
tered SGI from Harry Carter of Ace 
Radio, refurbished it and used it on my 
own workbench. In fact, I still have it! (/ 
picked up one too —Ed.) 

From Fred Whitehouse of Mus- 
wellbrook, NSW, I received an original 
leaflet dated 1946 and a Palec/Paton 
Electrical advertisement from the 
Electrical and Radio World for Septem¬ 
ber 1951, the latter indicating the then- 
current range of products. It is 
impressive, to say the least: 

• Meter movements as already listed, 
plus fan-shaped pyrometers and 
shield-shaped oven temperature 
gauges; 

• Model SGI signal generator; 

• Model VCT-2 valve and circuit 
tester; 

• Model M30 multimeter; 

• Model VTM vacuum-tube voltmeter 
and probe; 

• Model PA dynamometer type power 
analyser; 

• A range of electronic photoflashes, 
60-1000W; 

• An exposure meter, and 

• A hearing aid. 

Unfortunately for Paton Electric, the 
immediate post-war period proved to be 
the calm before a commercial storm. 

In short order, the Australian market 
was flooded with war surplus equip¬ 


ment, including test instruments and 
Ferranti, Weston, Jewell and other such 
meter movements, the latter by the box- 
full for a few shillings apiece. I remem¬ 
ber myself picking up up a 50uA US 
Army multimeter for next to nothing, 
complete with high voltage probe! 

No less to the point, from the wheel¬ 
ing and dealing a new breed of dealers 
emerged with the know-how and resour¬ 
ces to import new equipment, in com¬ 
petition with traditional suppliers. 

End of an era 

At this critical stage, Fred Paton 
became gravely ill with bowel cancer, 
the existence of which had been 
masked by his physical condition. After 
a brief ‘retirement’ he was admitted to 
the Masonic Hospital across the road 
from the factory, where he died within a 
few months. 

Noel Rose says that with the death of 
Fred Paton, management of the com¬ 
pany became ‘a shambles’. 

A 1932 document which would have 
authenticated Noel’s right to a say in 
Paton’s affairs could not be found. Ef¬ 
fective control of the company passed 
into the hands of nominees from the 
Christian Science Church, and Fred’s 
divorced wife reappeared on the scene 
to be reinstated as a director. 

But whatever the skills of the new 
team may have been, they did not in¬ 
clude the production of electronic 
equipment, or the management of tech¬ 
nical personnel for what had become a 
fiercely competitive market 
Morale, loyalty and commitment suf¬ 
fered and, as company performance fal¬ 
tered, management response was to 
import substitute lines which failed to 
win the acceptance of the local product. 
According to Noel Rose, dedicated 
workers like those mentioned above 
resigned or retired — for the most part, 
with little more than their memories. 

To cap it off, Paton Electric merged 
with University Graham Instruments 
which was itself in mounting trouble. In 
short order, the joint organisation lost its 
skilled workforce and became ‘just 
another importer’ and a pale shadow of 
its one-time components. 

The last word in this present story 
belongs to Fred Field: 

“Some years ago, I had the oppor¬ 
tunity to visit the old workplace in Ash- 
field. It was sad to see packing cases, 
crates and filing cabinets occupying the 
work areas which had once been the 
scene of bustling activity. The ghost of 
Fred Paton would not have looked 
kindly upon that spectacle!” ❖ 
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Preamplifier and Filter Grcuits 
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information for a range of preamplifiers, plus 
time controls, filters and mixers. The circuits 
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READER INFO NO. 12 


THE SERVICEMAN 



Tracking down a bad solder joint 
— which was jolly hard to find! 

This month I’m going to give myself pride of place, with the first of our stories — it’s about a very 
strange example of an all-too-common fault. Then there’s another ‘alarming’ story from the world 
of security systems, and finally a review of a fairly typical day in the life of a serviceman. But back 
to my own bench, to start the ball rolling... 


I’ve just finished off a short job that 
really should never have been needed. 
The fault was quite a simple one, but 
was caused by what can only be called a 
manufacturing defect — even though it 
has taken more than 15 years to show 
up. The set was a Hitachi colour TV, a 
model CEP288. This is a 20" model, 
first released about the time colour TV 
began here in Australia. 

This model, and indeed the whole 
Hitachi range, has been notably reliable. 
There have been the usual run of dried- 
out electros, a few dry joints, one char¬ 
acteristic failure of a feed resistor on the 
horizontal drive board, and so on; but by 
and large the model has not given the 
industry any particular worries. Except 
for one thing. 

The most recent job started a month 
or two back. The customer complained 
that the set had simply stopped. No 
bangs, no smoke, it just wouldn’t work. 

When I got it on the bench, the 


set had come good and was working 
like a new one. But that didn’t last 
long. Next time I tried to switch it on, it 
was dead again. 

Whenever this type of fault shows up, 
it’s a fair bet that the set is suffering 
from a dry joint The fact that the set 
will sometimes come good is proof that 
there are no faulty components present. 
It can only be an interruption to one of 
the circuits, and a dry joint is as good a 
reason for that as any other. 

In the CEP288, the power supply 
delivers 120 volts to the line oscillator 
and the line output stages. All the other 
rails are derived from the line output, so 
when the set appears dead, there are two 
things to look at. 

The first is the 120 volt rail, which is 
easily checked at fuse F750 on the 
deflection board at the right hand side of 
the chassis. The second check is for cor¬ 
rect operation of the line output stage — 
although, with experience, you can 
deduce the likely result of this test from 
the results of the first one. 

In my case, the 120 volt rail measured 
150 volts. This told me straight away 
that the line output circuits were not 
working. The high voltage comes about 
as a result of the type of regulator used 
in this set. It comprises a series-pass 
regulator transistor (in this case three 
transistors in parallel), connected across 
a high current bypass resistor. 

A characteristic of this type of 
regulator is that it only exercises control 
of the output voltage during normal cur¬ 
rent or high current conditions. In a low 
or no current state, it loses control of the 
voltage and the 150V output is the 
result. And since this set draws virtually 
all of its operating current through the 
line output stage, failure of that circuit 
will cause the overvoltage condition that 
I found at F750. 


Whenever a CEP288 comes to me 
with the symptom of being ‘dead’, my 
first check is the voltage as described 
above, and the second is at R731 on the 
horizontal oscillator board. This is a 56- 
ohm fusible resistor, usually fitted inside 
a ceramic flame-proof sleeve. This has a 
habit of burning out — but that’s 
another story. In this case it was intact 

Next I checked at the collector of 
TR59, the line output transistor. At this 
point there was no voltage, as good a 
reason as any for the set not working. 
Yet between the collector of TR59 and 
F750, there is only the primary winding 
of the line output transformer! 

Sinking feeling 

At this stage I had that sinking feel¬ 
ing, since line transformers for sets this 
old are expensive and often not easy to 
come by. So I determined to trace all the 
associated wiring, before I condemned 
thetranny. In fact, it didn’t take 
very long at all to find the trouble. I 
started at the TR59 collector and almost 
immediately found that there was 150 
volts on the copper track adjacent to the 
transistor securing screw, but nothing on 
the screw itself. 

It took only a quarter turn of the screw 
to restore continuity to the circuit and 
the set to rousing good health. (The 
elderly owner had been worried that she 
might have had to buy a new set I was 
able to reassure her on that point.) 

All of that happened a month or 
so back, and I had no reason to 
suspect that the set would be back 
so soon. But it was, and with exactly 
the same symptoms. This time I went 
straight to the collector of TR59, and 
once again found the dreaded 150V. The 
only difference was that the screw was 
still tight and the voltage was present at 
both the copper track and the mounting 


Spectrum 

Analysis.. 

..with an abundance of extra 


features and a reasonable price 

Aerial Industries HP2-TS 



Peter C. Lacey Services Pty. Ltd. 


80 Dandenong Rd FRANKSTON 3199 
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screw. So, although the symptoms were 
the same, the problem was obviously 
different to the last time... 

Now, if a transistor is not short cir¬ 
cuited, and has a reasonable voltage on 
its collector, the only reason why it isn’t 
working must be that it is not being 
switched on. Or so I thought at the time. 

My next test was for line oscillator 
operation, and this is most easily done at 
plug ZE on the top of the line output 
transistor PCB. Pin 1 of this plug should 
carry line switching pulses — and in 
this case, it did. So the transistor had 
switching pulses on its base, and a high 
voltage on its collector, yet still 
wouldn’t work! 

I’ve had lots of shorted line output 
transistors, but very few open circuited 
ones. It began to look as though I had 
just found one of that rare variety. 

The PCB that carries the line output 
transistor is very easy to remove from 
this chassis. Just three retaining clips 
hold it in place, and three plugs connect 
it into circuit. In no time at all I had it 
on the bench for a closer examination. 

First off, I checked for dry joints. 


There are only a dozen or so joints on 
the board, so that check was soon com¬ 
pleted, with no result By this time the 
soldering iron was hot, so I quickly 
removed the transistor. Unfortunately, it 
tested perfect; so I had to admit to being 
on the wrong tram with that one. 

So if the drive and supply voltage was 
OK, and the transistor was not faulty, 
what else could there be? Then it hit 
me. What would happen if the emitter 
circuit was open? Although this point 
is nominally at ground potential, it still 
has to carry the entire current and a 
cracked board has been known to kill 
the line output stage. 

The emitter is returned to ground 
through a small inductor L780 and pin 3 
on plug ZE. A few seconds with the 
multimeter showed me that there was 
no continuity between the emitter and 
ZE3. Which meant that I had either 
a cracked track, or an open-circuited 
L780. 

But as that last component was only 
eight turns of heavy copper wire, it was 
unlikely to be o/c. Which left only a 
broken track. 


Really unusual 

Well, to cut a long story short, it 
wasn’t a broken track. But it was an 
open circuit, of the most unusual kind. 
The circuit between the emitter and ZE3 
comprises about three inches of copper 
track, broken in the middle to accom¬ 
modate the quarter-inch long L780. And 
the problem lay with one of the two 
solder joints securing the inductor. 

To all intents and purposes the joint 
was perfect It was clean, and as 
shiny as all the other joints on the 
board. It was also rigidly attached to 
both the PCB and the inductor’s pigtail. 
Yet there was no continuity between 
the copper track and the solder. There 
was perfect contact between the pigtail 
and the solder, but none between the 
solder and copper! 

One fault I have found with these kind 
of symptoms has been a loss of con¬ 
tinuity around the edge of the solder. 
Some kind of impurity in either the 
solder or flux etches a hairline discon¬ 
tinuity along the edge of the solder. 

In this case, a microscopic examina¬ 
tion of the joint showed no evidence of 
such a fault. The only thing left was to 
remove the solder and to remake the 
joint. And this revealed the culprit. 

As soon as the iron touched the 
solder, it rolled back like the Red 
Sea parting! It remained attached to the 
pigtail but made absolutely no con¬ 
tact with the copper pad. And it was the 
appearance of the copper that suggested 
the cause of all the trouble. 

The pad wasn’t silver, as might be ex¬ 
pected if the solder had made proper 
contact, nor reddish-gold as the native 
copper should have looked. Instead, the 
pad showed an all-over dull, dark gray 
colour, almost as if a thin plastic in¬ 
sulator had been fixed to the pad. 
Whatever this material was, it had been 
present under the solder since the set 
was made. Or else it was some kind of 
impurity that had been growing 
under the joint until it lifted the solder 
right off the pad. Either way, it created a 
perfect insulator between the solder and 
copper, and effectively killed the set. 

An unusual aspect of this fault 
was the tenacity with which the im¬ 
purity held the solder and copper 
together. Although there was no 
electrical connection, there was a 
physical bond at least as strong as 
any good solder joint. There was no 
way the fault could be detected, 
short of removing the solder to allow 
a visual examination. 

None of my soldering fluxes would 
make the solder take to the gray matter. 



Shown here is the small PCB which carries the horizontal output transistor TR59 
and its associated parts , on an Hitachi CEP288 colour TV — the subject of this 
month's first story. It turned out to have a very unusual fault. 
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Not even Spirits of Salts would cut 
through the deposit. The only way to 
repair the joint was to take a sharp knife 
and scrape away all traces of the pollu¬ 
tion, right down into clean copper. 

I have seen this same kind of trouble 
in other Hitachi sets, except that it has 
always been under the screws holding 
the line output transistor. In fact I had 
suspected this as the cause of the screw 
trouble mentioned earlier in this story, 
but that was not to be. I can’t ever recall 
seeing it under an otherwise normal 
solder joint. 

But we live and learn, don’t we? 

Sound an alarm! 

Now we come to another of those 
alarming stories from A.L. of Beverley 
Hills, in NSW. As you might expect, 
A.L. again tells of a problem in the 
security industry. Yet this tale could also 
develop into a serious medical one. He 
calls it: 

The Ultimate RFI Problem 

A new jewellery store was fitted out 
with a 'back to base ' type alarm The 
system was commissioned, and no 
problems were experienced until the 
alarm had been set for about three hours. 

Then a series of inexplicable alarms 
occurred. From about 8.30pm until after 
midnight the alarm went off at 
random intervals, then settled down 
for the remainder of the night. When 
the alarm technician tested the system 
no fault could be found, yet the 
following night the same series of false 
alarms occurred. 

The sector alarms were quite random, 
indicating that the cause was common 
to the entire installation. The power 
supplies and control equipment were 
tested and no faults were evident. All 
common equipment was replaced and 
still the problem persisted — with the 
same degree of randomness at about the 
same times, and again settling down 
after midnight. 

On the fourth night, a Friday, the first 
tangible clue occurred: the alarms per- 
sisted until long after midnight. This 
suggested that the problem was environ¬ 
mental and that intense RFI was being 
generated in the area. 

An inspection of the area revealed a 
prime suspect, a take-away food shop 
four doors away. The take-away was 
equipped with the usual fish-fryer, ham¬ 
burger plate and three microwave 
ovens. Maybe one of the microwaves 
was leaky — but it would have to be in a 


Just for a laugh! 

The TAFE college Radio & TV Course 
examination paper commented The TV 
image suddenly becomes very weak 
and snowy after an electrical storm’, 
then posed the questions: 

Q1. What part of the set has become 
defective? And... 

Q2. What is the most likely component 
to have failed? 

One candidate with more wit than wis¬ 
dom answered: 

A1. The TV station has been struck by 
lightning! And... 

A2. The technician who was up there at 
the time! 

(Sent in by William Archer, of Berriedale 
in Tasmania.) 


very dangerous condition to affect an 
alarm system 40 metres away. 

The owner of the food shop was 
approached, and he agreed to have 
the microwaves tested for leakage, if 
we paid for the service call. We 
agreed to foot the bill and the ser¬ 
vice call was arranged. 

We met the engineer from the 
microwave distributor at the take-away, 
and he assured us that his company's 
products did not leak microwaves. He 
demonstrated this by placing a coffee 
mug of water in each of the ovens, start¬ 
ing the ovens, then running the leakage 
detector around the door seals. There 
was no detectable leakage, and we were 
about to abandon this avenue of enquiry 
when the store owner opened one of the 
microwaves to remove the mug of water. 

Then all hell broke loose. The needle 
of the leakage meter slammed full scale . 
An audible alarm sounded. The en¬ 
gineer slammed the door of the 
microwave shut and switched the oven 
off at the power point. The other 
microwaves were switched off and all 
were examined closely. It was then 


Fault of the Month 

Sharp VCR, VC-A502X 
SYMPTOM: Odd malfunctions, as with a 
dirty mode switch. However cleaning the 
switch, and even complete replacement, 
made no improvement. 

CURE: IC701, an IX03222GE, was in¬ 
termittent. This 1C is a servo control in¬ 
terface, handling input to the main 
systems microprocessor, and it was 
sending incorrect data to the micro. 

This information is supplied by courtesy 
of the Tasmanian Branch of The 
Electronics Technicians' Institute of 
Australia (TETIA). Contributions should 
be sent to J. Lawler, 16 Adina Street, 
Geilston Bay, Tasmania 7015. 


found that the door interlock of one 
oven had been jammed closed (by one of 
the cooks), in order to avoid having to 
reset the microwave during busy 
periods. The remains of a paddle-pop 
stick were removed from the interlock 
and all the ovens were tested for proper 
operation of their interlocks. 

The owner and his staff were ad¬ 
vised to have medical checks for pos¬ 
sible radiation damage. We did not 
hear the result of any medical checks, 
but the false alarm problem was 
resolved and no further trouble oc¬ 
curred from this source. 

Modern security equipment is 
designed to withstand intense electro¬ 
magnetic radiation. But 850 watts of 
microwave energy at 2.4GHz is well in 
excess of any RFI immunity that could 
reasonably be designed into commercial 
equipment... 

Well, what can I say after that one? I 
have no sympathy for the cook, and 
very little for the take-away owner. But 
I do care for the unfortunate, un¬ 
knowing customers of the shop. For 
how long had they been subjected to 
microwave irradiation? 

It would be bad enough for cus¬ 
tomers who ordered food to 
be cooked or heated in the ovens. They 
could be said to be innocent contributors 
to their own trouble. But what of those 
who only wanted a ham salad and got a 
side serve of RFI as well? It’s just too 
scary to consider. 

I think I’ll take a microwave detector 
with me next time I go into a take¬ 
away! Thanks, A.L. More stories, 
please, but I hope they won’t be as wor¬ 
rying as that one was. 

House call saga 

Now, for something more down-to- 
earth, we turn ‘ to G.S. of Blair 
Atholl in South Australia. G.S. is one 
of a dying breed — servicemen who 
do house calls — and his story is one of 
variety and interest. 

As you will see, a routine day for a 
serviceman is not made up of a succes¬ 
sion of mind-bending problems. Ninety 
percent of jobs are repeats of work done 
yesterday, or last week or last month. A 
large part of a serviceman’s skill is 
remembering earlier experience. 

It’s only the first time that we see a 
particular fault that it gives any trouble. 
Read through G.S.’s story and see how 
many times he solves the problem by 
recalling previous contact with the 
model he’s currently working on. 

I am employed by a large company 
and do in-home service calls on TV, 
VCR and audio equipment. Most of the 
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As a follow up to our photos In the June column,of a low cost Hong Kong-made 
welder, Mr A.J. Lowe of Bardon in Queensland sent this photo of one of these 
welders being made in a Hong Kong street. 


calls are covered by either the 
company's rental plan or by the 
company's service agreement, and I only 
collect cash occasionally. I cover a 
dozen or so calls per day, and kept a 
diary of a recent day's work. 

The first job was on a 14" Kriesler 
(37-107). The set was dead, and I found 
the power supply output fuse to be 
blown, but not violently. When I looked 
at it closely, I found it to be an 
ordinary two amp 2AG fuse, but the 
board was marked T2A. The customer 
said that the set had been worked on 
recently and as the fuse was not dusty, it 
had probably been fitted then. I replaced 
it with a delay type fuse (indicated by T) 
and the set then worked perfectly. I col¬ 
lected some money from the customer, 
and left. This was my only chargeable 
job for the day. 

The next call was on a Panasonic TV 
TC68A61 ('The One!'). The sound was 
OK, but the screen was black. A look 
through the slots in the back cover 
revealed that the CRT heaters were not 
lit. I took the cabinet back off, and 
had a close look at the CRT board. The 
heater pin positions were screen-printed 
on the board and a cracked solder joint 
was evident on one of them. A minute's 
work with the soldering iron and the set 
was fixed. It took longer to get the 
cabinet back refitted—it is always a bit 
tricky on these sets. 

The next call was on a Philips TV 
KL657, which repeatedly jumped chan¬ 
nels. I breathed on the touch-pads and 
the channels went berserk. There were 
small children living in this house, and 
there was also an evaporative air-con¬ 
ditioner running in the room. The goo 
from little sticky fingers collects in the 
corners of the touch-pads and absorbs 
moisture. As this is conductive, the 
channels jump quite intermittently. This 
was an unusual fault for a hot (39°) day 
— it's usually a winter problem. I 
cleaned the pads with a toothbrush, 
CRC 2.26 and a rag. No problem now. 

The fourth call was on a Sanyo VCR 
VHR5300 which had very weak sound 
on tape-play only. A clean of the audio- 
CTL head had this one fixed. I took the 
opportunity to clean the video heads 
and tape path, and even then I was on 
my way in 10 minutes. 

The next call was on a new 
Panasonic VCR NVSD20A, with the 
customer complaining that they could 
not watch any library tapes without 
the picture shaking. It was connected to 
a Philips TV with a KL9 chassis. On this 
model the only channel position with an 
automatic sync-mod is marked 'U'. The 
customer had chosen channel 'O' for his 


VCR channel, so a few seconds work on 
the TVs tuning panel had this one fixed. 
A few more minutes work to check the 
clock, calendar, channel tuning and to 
skip the unused channels, and I was off 
to the next one. 

This next call was on a Sanyo TV 
CTP8653. This one uses one of the 
many versions of the 79P chassis. 
The set did not work, but R902 and 
R903 were running very hot. These are 
200-ohm resistors in series with the 
power supply, and running hot usual¬ 
ly indicates a shorted horizontal output 
transistor. A check of the history card 
revealed that the transistor had recently 
been changed, as had C485, the usual 
cause of a dead transistor. 

I checked the transistor, and it was 
OK. But measuring from the 220 volt 
rail to ground revealed only 10 
ohms! No wonder the power-supply 
was stressed... 

After much unsoldering and checking 
using the meter's ohms range, I found 
that the collector of the horizontal out¬ 
put transistor was shorted to the heat¬ 
sink. When I removed the transistor 
from the heatsink, / found a piece of 
foreign material on the insulating 
washer which had punctured the mica. I 
fitted a new washer, resoldered every¬ 
thing and the set sprang to life. 

After lunch I went to a Sanyo VCR 
VHR4100 which lacked colour on 
tape-play only. 


Another technician had been to this 
one a day or two ago and he had 
resoldered many joints on the chroma 
board. I could make the colour come 
and go by bending and tapping the 
chroma board. I could not see anything 
amiss, so I sent this one to the 
workshop. This board had many sur¬ 
face-mounted components on it, and 
the customer's loungeroom floor is not 
an ideal place to work with parts of 
this size. 

Confusing connections 

The next call was on a Philips com¬ 
pact stereo system AS5015CD which 
had low audio output on all functions. 
The customer had recently moved the 
unit and had connected the speakers to 
the 'surround' sockets instead of the 
front' sockets. The outputs are not very 
clearly marked on this unit. 

The ninth call was on a Sharp VCR 
VCA111X which tangled tapes, and had 
other strange mechanism problems. I 
removed the white plastic part which 
houses the mode switch, and flicked off 
the mode-switch rotor. The stator con¬ 
tacts were dirty and slightly tarnished. / 
cleaned the rotor and stator with a cot¬ 
ton-bud and CRC 2.26, and reassembled 
the VCR. This is a common problem 
with all Sharp VCRs which use this 
deck. This unit works OK now. 

The next job was on a Philips 
TVKII658. This has a K12 chassis, and 
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would not be on many technicians’ 
favourite list. I tapped the chroma 
module and the colour was very inter¬ 
mittent. The two ICs are in sockets, and 
the only proper way to fix intermittent 
colour problems in this chassis is to 
remove the sockets and solder the ICs 
directly onto the board. This I did, and 
the set was working normally again. 

The next call was on a Philips TV 
20GR1055 which had a very snowy pic¬ 
ture. It was perfect on tape play, which 
pointed to the antenna system. 

I had noticed on the way into the 
house that the antenna was a Hills TL3, 
with a Teleray balun, and coaxial cable. 
I measured across the plug and it 
showed a very high resistance. This in¬ 
stallation should show only a few ohms. 
I arranged for the antenna installer to 
call, and left. 

The next job was on a Samsung TV 
CB677Z which had severe top foldover. 
The usual cause is a faulty vertical out¬ 
put transistor. This one was no excep¬ 
tion, and a new BD203/BD204 
complementary pair put it right. These 
are not the correct transistors, but 
seem to work OK. The original tran¬ 


sistors (and al so the replacements) 
run far too hot for my liking. I think 
there may be a design problem there. 
I also replaced an electrolytic capacitor 
which sits very close to the heatsink and 
looked rather cooked. I soldered the 
new one underneath the board. 

The last call for the day was on a Na¬ 
tional VCR NV300A. This is an old unit 
now and lacked sound on E-E only. The 
tuner-camera switch had dirty contacts. 
I removed the bottom, front panel, 
dropped the mainboard and cleaned the 
switch with contact-cleaner. It all 
worked properly then. 

This was a reasonably typical day 
and I had encountered none of the 
unpleasant things that sometimes haunt 
us — e.g., nasty dogs, nasty customers, 
filthy houses etc. I would have to detail 
several hundred jobs to get a proper in¬ 
sight, but I hope this one day gives an 
idea of a field technician’s work. 

Yes, G.S. One day in your life does 
give a very accurate illustration of many 
days in our lives. As I mentioned earlier, 
many of us have cut out ‘road work’, 
but your story was very similar to my 
experiences only a few years ago. 


And do you see what I mean about 
remembering the last time you saw a 
particular problem? 

If you forget prior involvement, then 
you have to re-invent the wheel — 
every time. And that’s time consuming 
and unprofitable. 

Photo sequel 

Now before I go, just a word about 
the photo reproduced here. It was sent to 
me by Mr AJ. Lowe, of Bardon in 
Queensland, as a follow-up to the photo 
of the Hong Kong-made welder in the 
June column. 

According to Mr Lowe, this photo 
shows one of those welders actually 
being made — wound by hand in a 
workshop set up in the street. It would 
seem that the operator keeps the count 
of turns in his head — there’s no 
mechanical counter to be seen. Imagine 
the concentration needed to keep count 
of the primary turns, amid the rush and 
bustle of Hong Kong traffic! 

Well, that’s all for this month. Apart 
from our ‘Just for a Laugh’, that is. 
Don’t forget, you can earn an easy $25 
just by telling us about the funny ex¬ 
perience you had recently. See you all 
next time. ❖ 


\ 

A Basic Guide To Colour 

TV & VCRs 

Two very popular series of articles, published in Electronics Australia in the late 1980's, have now been 
combined into a separate publication. Students, the home handyman, even the serviceman, will find that the 
latest publication from Electronics Australia gives a wide and comprehensive insight into the electronics 
involved in colour television and video cassette recording. 

The author, David Botto, is a television, video and electronics service engineer with many years of 'on-the- 
bench' experience. He's also designed, constructed and maintained a wide range of test instruments. David's 
wealth of experience and vast knowledge of colour television and VCR's have been put together to give you the 
facts, figures and basic knowledge you need, to understand just how these entertainment machines work. 

Available now from your local newsagent or by mail order. Price in Australia is $4.95, with an extra charge of 
$2 for post and packaging, when ordered by mail, from - 

The Book Shop, 

Federal Publishing Company, 

P.O. Box 199, 

Alexandria, NSW. 2015 

V___ J 
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Servicing aids 

TV FAULT FIXER and VCR REME¬ 
DIES, published by Electronic Faults 
Information Library (EFIL), PO Box 
969, Airlie Beach, Queensland 4802. 
Two A4 volumes, each 210 pages. An¬ 
nual subscription $250, which includes 
backup enquiry service. 

Lists of equipment faults, with their rem¬ 
edies, exist in servicing workshops all 
round the country. Since the lists originate 
from dozens of sources, they exist in as 
many formats, and the user often has trou¬ 
ble deciding if he is reading about one fault 
with two different descriptions. 

I’ve often thought that if I could retire 
from active servicing, I might gather all 
these lists together, sort them out and 
publish the results for the benefit of my 
fellow servicemen. Well, it seems that 
someone has beaten me to it. 

In these two volumes the ‘Electronic 
Fault Information Library’ (EFIL) pres¬ 
ents over 7000 CTV and VCR faults, 
carefully sorted and catalogued, in two 
volumes. The library also offers contrib¬ 
utors regular quarterly updates as well as 
a credit against their next subscription, 
for all new (unpublished) faults contrib¬ 
uted to the database. 

Where a particular fault or symptom is 
not covered in the database, and provid¬ 
ing the reader has made reasonable ef¬ 
forts to solve the problem himself, the 
library will try to find the answer 
through enquiries to the manufacturer or 
manufacturer’s agent. 

The review copies of the 1993 VCR 
and CTV reports each contain 210 dou¬ 
ble sided A4 pages of close packed in¬ 
formation. As well as the principal 
‘faults and cures’ content, the volumes 
also contain very useful cross reference 
tables and lists of the addresses and 
phone numbers of the various manu¬ 
facturers and their agents. 

The cost of the EFIL volumes may 
seem a little daunting at first glance, 
but it does include the quarterly up¬ 
dates and also access to a low cost 
query service which must be a real 
benefit in a busy workshop. 

For those of us long of tooth and grey 
of hair, our existing faults lists proba¬ 
bly contain over three quarters of the 


material in EFIL’s first two volumes — 
even if it is scattered around the work¬ 
shop and therefore hard to access. Per¬ 
sonally, I couldn’t justify the expense. 
But for young technicians, or older 
techs just starting in domestic service, 
the EFIL TV Fault Fixer and VCR Rem¬ 
edies volumes represent years of expe¬ 
rience and will earn their keep very 
quickly indeed. (J.L.) 

Radios as art 

RADIO ART, by Robert Hawes, with 
photography by Paul Straker-Welds. 
Published by Green Wood, London, 
1991. Hard covers, 305 x 240mm, 128 
pages. Price $49.95. 

Robert Hawes notes in his introduc¬ 
tory sleeve notes to this volume that 
radio receivers have come in all man¬ 
ner of shapes and sizes since they first 
appeared at the turn of the century — 
and no doubt many of EA’s older read¬ 
ers will have seen at least a reasonable 
number of them, at least in pictures. 
But it’s most unlikely that you’ll have 
seen some of the really unusual mod¬ 
els he features here. I know I certainly 
hadn’t realised just how many varie¬ 
ties have appeared over the years, 
until I saw them in this book. 

Even back in the crystal set days, it 
seems, there were sets built in all kinds 


of disguises — including Felix the car¬ 
toon cat, a hand-cranked wall telephone 
and a china figurine of ‘Uncle Tom’: a 
dandy with a cat’s whisker detector 
formed between his bow-tie and a 
‘diamond’ shirt stud (with the coil 
wound on his top hat!). Later on there 
were special sets built in marble slabs for 
priests, in the armrests of wicker chairs, 
inside world globes (rotated for tuning) 
— and of course one built in a metal 
‘saucepan’ for use in Africa. 

Author Hawes and photographer Stra¬ 
ker-Welds lovingly capture and present 
here a large number of rare and interest¬ 
ing models, virtually all of them in su¬ 
perb colour. Hawes has also provided a 
well-written and interesting account of 
the development of receivers and their 
styles, so it’s not just a coffee-table pic¬ 
ture book, but a worthwhile reference 
volume as well — for the interested lay 
person and art student as well as the col¬ 
lector and vintage radio enthusiast. 

In short, an excellent production and 
a fascinating read. 

The review volume came from the 
Australian distributor, Resurrection 
Radio of 51 Chapel Street (PO Box 
1116), Windsor 3181 (phone (03) 
529 5639), who can supply it direct 
by mail to anywhere in Australia, for 
the price quoted. (J.R.) ❖ 
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Make Your Own Doorbell Or Great For School ProjectsI 

Melody Generator Kits 9 

Create the most unique doorbell or projects of all with 
sound generator kit. With a choice of 6 different ICs, 
you can produce a 64 note melody using just a 3 pin 
1C, a PCB and a few external parts. Operated on 
just a single 1.5V battery (not supplied) you’ll be 
astounded by the sound generated from the mini 
speaker. You’ll also find tne kit great when 
inserted into toys or designed around your own 
projects. Each kit comes complete with a 
melody 1C, battery holder, PCB and all 
external components. 

Christmas Melody Cat K-5502 

Home Sweet Home Cat K-5504 

Wedding March Cat K-5506 

Fur Elise Cat K-5S08 

The Waltz CatK-5510 

Mary Had A Little Lamb Cat K-5512 



Melody Sound 
Generators 

If you ever want to change the tune 
of your melody kit, simply replace 
the current 1C with one of these 
alternative low-cost ICs. 




Low-Cost And Easy To Build! 

25 Watt Amp Module Q 

You’ll save both time and money assembling this audio 
power module! It’s a very simple, yet extremely versatile 
circuit based on a single 1C. It produces 25W RMS 
into 8 ohms and 20W RMS into 4 ohms and, 
with a signal-to-noise (S/N) ratio of 110dB and 
a distortion figure of just 0.025% for 1 kHz at 
20W and using a pair of modules, it’d be an 
ideal basis for a hi-fi stereo amplifier. The unit 
also offers internal short-circuit protection, 
in-built thermal protection and current limiting 
to 4A to prevent damage when driving reactive 
loads, making it very reliable. The module will be 
supplied in short form with all components, PCB 
and heatsink. 

Cat K-5602 Dec ‘93 



f w 

$ 29 95 
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I The Most Efficient Light Of All! 

18/36 Watt 

Fluorescent Inverter 9Q0 

A very efficient source of light, this inverter powers either 
an 18W or 36W slimline fluorescent tube from a 12 volt 
battery. This inverter is a marked improvement on other 
fluorescent inverters, making it perfect for camping, 
caravans, emergency light or as part of a solar powered 
lighting installation for remote areas. It offers a light 
output equal to conventional mains powered lamps, fast 
start (without flicker), pre-heated filaments, reverse 
polarity fuse protection as well as fuse protection for 
faulty tubes and low electromagnetic radiation. Comes 
in shortform, complete with all components, hardware 
(including heatsinks), PCB and transformers (ie cores 
and formers). Cat K-3004 


UM 66T01 

'Jingle Bells’. ‘Santa Claus Is Coming to town' and 
We Wish You a Merry Christmas' CatZ-6210 $ 2*95 

UM 66T05 'Home Sweet Home' Cat Z-6212 $ 2.95 

UM 66T09 The Wedding March' Cal Z-6214 $ 2.95 

UM 66T19 Beethovens"Fur Elise’ CatZ-6217 $ 2.95 

UM 6632 Mozarts'The Waltz' CatZ-6218 $ 2.95 

UM 66T33 ‘Mary Had A Little Lamb’ Cat Z-6219 $ 2.95 

’Data she ets available at ail stores. 

The Latest In 

Audio Design Technology! * 99(2 

Stereo Pre-Amplifier With 
infrared Remote Control 

finished p^i^t^Vou'won’fhavelo'iea baCk and en,oy ,he 

have the remote control in your handf ^ f C a 3ir once y° u 

and balance or to select the n™? nd f Use 0 ad l ust volume 
(phono, CD, Tuner VCR Aux i and a^O, 6 s !? nal sources 
This convenient remote soivoc th^Tr ^ and ,a P® deck), 
models. Because there are no mo ('mitations of conventional 
control, there’s no noise distortion V u 9 parts in the volum e 
additionally, the channel trackinn^mO 3 " you al,er the volume . 
lowest volume leve? The front o=n T 0° noise even at ,he 
green LEDs to indicate oJh 00 pane 0 lhe amplifier features 
as well as theVelecte'd oronram made via ' ha remote controf 
components hardware P^Rrd S i UrCe - Comes wi,h a " 
punched screened front panel and a X d«hO' PUnCh f d Case ' pre ' 
case and front panel to suft d d remole contr °' 

Cat K-5550 


Sep/Oct/Nov 93 




ec ‘93 


$6995 


$449 


Ptease contoct your near<tst store for ovoUobHIty os some kits may sWi be in production. j 









































Corel Draw Visual 
Quickstart Guide 4 

Teach yourself how to work with Corel Draw 
the quick and easy way! This is the latest 
edition of the concise publication that has 
been very popular in the past. Using 
pictures rather than lengthy explanations 
make it much easier to follow and its 
reference structure means that it’s very 
quick to use - simply look up what you need and 
continue with your work! 

Cat B-6351 






$3495 


ARRL Radio 
Handbook, 1993 

All the latest information for the avid amateur 
radio operator with even more articles, many 
more new projects to build and a wealth of 
information. 

Cat B-2226 


$3995 


'Morphing 

^ y- Ma gic 





Morphing Magic 

Discover how the sensational visual effects used in 
movies like Terminator 2 were created! This 
fascinating book introduces you to the magical 
world of morphing and shows you how to do it 
yourself. It’s easy-to-understand and includes a 
companion disk that lets you create stunning 
special effects on your computer. Anyone can 
do it! 

Cat B-6722 


$4995 



Sound Blaster - 
The Official Book 

The one and only book endorsed by Sound 
Blaster’s manufacturers Creative Labs, it covers 
the whole family of Sound Blaster cards including 
Sound Blaster Pro, the new Sound Blaster 16 and 
the Soundblaster Multimedia Kit. Comes complete 
with a 3.5" disk packed with 
information and utilities. 

Cat B-6710 



Artificial Life Explorer’sKit 

A fun-filled beginner/intermediate introduction to the 
new science of ‘Artificial life’. Includes a complete 
glossary of new terminology - even words that are 
just coming into use and a 3.5’’ disk of nine 
compressed, self-expanding DOS and Windows 
based programs that allow the reader to create, 
manipulate and meddle with artificial life forms. 

Cat B-6720 $3995 

Boatowners Guide To 
Marine Electronics 

The latest edition of the essential reference guide 
for all boat owners makes life much easier! It 
provides all the information you need about marine 
electronics such as radios, fishfinders and radar, 
making it very easy to determine what gear you 
need, where to get it and how it works. Plus, you'll 
find the installation, maintenance and 
troubleshooting very helpful. M 
Cat B-4505 ^ VO 

Boatowner’s Illustrated 
Handbook Of Wiring 

You’ll be able to keep your boat in ship-shape 
condition once you read this user-friendly 
guide to customising your boat’s AC and DC 
systems! Written specifically for onboard 
electrical projects, it covers a range of topics 
from fixing loose connections to rewiring your 
boat. Illustrations make it simple to follow. 


Cat B-4500 


$ 5 99s 


$5995 



Video Demystified 

This comprehensive volume will delight digital 
and software engineers and anyone who 
wants to explore the relationship between 
video and computer graphics. It provides a 
thorough examination of the essentials of 
today’s video standards as well as 
contemporary applications. With the aid of its 
diagrams, tables and illustrations, you’ll find it 
easy to understand. 


Memory Management 

You’ll get the most out of your PC after you grasp the 
complexities of memory management! Apart from 
explaining the difference between conventional, 
expanded and extended memory and providing you 
with an understanding of basic concepts and 
principals of memory management, this book gives 
sound advice on how to maximise your PCs' speed 
.— and efficiency by getting your hardware and 

software to work together in the most productive way. 

Cat B-6196 $ 69 " 



Cat B-6120 


[rations, you’ll find it 

$5995 



Hardware Bible - 
2nd Edition 

A thorough examination of microcomputers for 
readers who seek more knowledge about IBM 
PCs and compatibles. Newly revised and 
greatly expanded, it contains all the answers 
to everything you've ever wanted to know 
about PCs. (Z.AOR 

Cal B-6198 vAW 






























Receiving Antenna 
Handbook’ For DXL & SWL 

A comprehensive and thorough guide to high 
performance receiving antennas from longwave 
through to shortwave. It covers everything you 
need to know on this topic such as; the basic 
theory behind all receiving antennas, special 
designs for indoor and limited space applications 
and getting a good ground connection at radio 
frequencies. Plus, it includes complete easy-to- 
follow instruction details for each antenna. 

Cat B-2045 




1995 EDITION 

mmji 
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$3995 

Save $10 

‘Passport To World Band Radio’ 

Essential reading for anyone who’s getting 
started with a shortwave receiver. It’s the 1993 
edition and it includes all the changes that have 
taken place in Europe and Russia. Provides you 
with all you want to know about what’s on 
shortwave radio, the best and worst radios, how 
to get the most from your shortwave listening 
and more! 

Cat B-2052 $19 95 

Save $3 

‘World Radio TV Handbook 1993’ 

The ultimate directory of international radio and 
television. Gives complete listings including 
frequencies, addresses, call signs, station 
identification and transmission times. There’s 
even a special feature on how to convert local 
time against UTC. 

Cat B-2093 $24^ 


Dual-Conversion AE 3405 Receiver 

Tune into this Pocket-sized 12-band dual conversion receiver that 
offers both AM and FM reception as well as 9 international SW 
bands. It features DBB switch for enhanced bass, and a tuning 
LED indicator for easy operation. A hold function prevents the 
current station from being accidentally interrupted by making all 
the other buttons inoperative, and there’s both a telescopic aerial 
for shortwave and an inbuilt aerial for AM and LW reception. It can 
be either battery (2 x AA) or mains operated with an optional AC 
adaptor and a stereo headphone socket is 
supplied for personal 
> listening. Comes complete 
with protective carry case 
and shortwave hand-book. 
Cal D-2856 



$9995 




‘Shortwave Listening Guide’. 

1993 

The whole world’s talking on shortwave radio 
and this book tells you how to listen in! It 
contains everything you need to know about 
shortwave; selecting the right shortwave radio, 
how reception conditions vary, how to operate a 
shortwave radio correctly, profiles of 
international stations and more! 

Save $ 10! cat b-204o$19^® 

Quality FM Walkie Talkies 

Very high quality walkie talkies with a long 
range - up to 200m. Ideal for the kids, they 
operate on the 27MHz band and use FM 
transmission for great audio quality. No 
license is required and they come complete 
with a telescopic antenna and carry strap. 

9V battery required per unit. CatD-1090 

dlgHor $ 69 95 /pair 

Hands-Free 55 MHz 
Transceiver 

With a range of up to 500m outdoors and 
no license required, this hand-held FM 
transceiver also comes complete with belt- 
clip and an ear-piece/tieclasp microphone 
for hands-free use. Has selectable push-to- 
talk or voice activation, plus a sensitive 
dual-conversion receiver. Requires 9V 
battery. CatD-1095 

$ 69 95 ©a dlgltor 

Compact 45-Memory Shortwave Receiver 

The super compact ATS-606 makes finding your favourite shortwave 
(and local) stations as easy as pushing a button. Let it scan through 
the bands for you or, with the new Auto Tuning system, it will locate 
and put the nine strongest signals on both the AM and FM bands into 
memory. You can also key in a station’s frequency directly 
from the keypad or put up to 45 frequencies into 
memory for instant push-button access. It 
gives continuous shortwave ^ 

coverage from 1.715-29.995MHz, 
and 13 international SW band 
divisions can be directly 
accessed. Comes with stereo 
earphones for FM stereo 
operation and has an antenna 
socket for connection of an 
external antenna. 


Cat D-2847 


*269 
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Save Money - Get Your power From The Sun! 

Solar Modules And Chargers For Low Power Applications 


Solar Modules 

Can be used individually 
or interconnected for 
increased voltage 
(series) or current 
(parallel). 

0.45V 400mA 


Cat 0-2000 

$350 
0.45V 1A 

Cat 0-2001 


$695 



Solar NiCad 
Chargers 

Sit one on your window sill 
and let the sun power up 
your Nicad rechargeable 
cells for free! 

2x AA 

Cat 0-2002 

$795 
4x AA 

Cat 0-2003 

$1495 



Solar panel And 
Charger - 3/6/9V 

Comes with multi-adaptor two 
meter cord, alligator clips, 
2.5mm, 2.1mm & 1.3mm 
female plugs, 3.5mm, 2.5mm 
male plugs. Supplies 3V or 
4V at 100mA, 6V or 9V at 
50mA. 

Cat 0-2004 

$2495 



Solarex SA-5 Amorphous Silicon 
Module 

Designed for use with a 12 volt battery. Ideal 
for maintaining the charge on marine and 
vehicle batteries, 
powering 12V DC 
devices and more. 

Size: 306 x 346 x 21mm 
Peak Watts: 5 watts 
Current @ nom. 
voltage: 0.33A 
Volts (open circuit): 23V 
Cat 0-1005 

*127 

5 Year Limited Warranty 



Handy Tools For The Workshop! 


‘Hotrod’ 

Soldering Irons 

Exceptional Value For Money! 
Make soldering easy with one 
of these extremely efficient 
soldering irons. Tney have 
240V operation, 370°C 
operating temperature, long¬ 
life replaceable tips and 
lightweight handles. 

25 watt 

Cat T-2300 


Only 
40 watt 

Cal T-2305 


$I9 95 


Now 

Available 


Only 


$ 24 95 



Nimrod Soldering 
Iron 

Four Tools In One! 

A butane powered iron that 
can also be turned into a 
handy blowtorch, hot knife 
and hot air gun.* 

(Gas not included) 

Cat T-1385 

« NIMROD* 


Compact Soldering Kit 

A quality, yet very reasonably priced butane 
powered soldering tool. It comes in a 
compact kit complete with 4 tips, stand and 
cleaning sponge. Additionally.^ 
it includes a 
pair of cutters, 
a pair of pliers 
and a roll of 
resin-core solder. 

(Gas not 
included). 

Cat T-1200 


* 54 95 


♦With The Use Of Optional Tips. 


Digital Multimeter with analogue display! 

Now, you can read from both analogue and digital displays on the one compact 
multimeter! A sturdy design, it has both LCD digital and analogue displays for easy, 
accurate readouts, an easy-to-use rotary function switch, built-in exclusive 
microprocessor 1C circuit and built-in overload protection circuit. Plus, it offers data 
hold (for analogue display only), high-input impedance and overload protection. 
Tests capacitance, frequency, transistors, diodes, continuity and temperature. 
Specifications: 

DCV: 200mV, 2, 20, 200, 1000V 1 C 

ACV: 200mV, 2, 20, 200, 750V rat o . 1702 *Z ■ W 

AC/DC Current: 200uA, 2mA, 20mA, 200mA, 20A 
Resistance (ohms): 200, 2K, 20K, 200K, 2000K, 20M 



16-Piece 

Computer 

Kit 

Do Your Own 
Repairs! 

Save money by 
maintaining your 
computer 
yourself! 

Includes all the 
repair equipment 
you need. No 
computer 
enthusiast 
should be 
without one! 

Cat T-4843 


$4995 


PHONE ORDERS 
SYDNEY AREA 888 2105 
OUTSIDE SYDNEY (FREE CALL) 008 22 6610 
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Circuit & Design Ideas 

Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits 
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide further information. 


Op-amp toggle 

This is a design for a push-on, push-off 
type switch, based around an op-amp 
flipflop. It should work for any general 
purpose op-amp like the 741. Its opera¬ 
tion is as follows: 

Initially, the output is low and positive 
feedback via resistors R3 and R4 keeps it 
low. Capacitor C2 charges fully to its 
negative voltage after about 0.25s. 

If pushbutton PB1 is activated, then 
C2’s negative voltage appears at the in¬ 
verting terminal (pin 2) of the op-amp. 
This voltage is lower than the voltage at 
the non-inverting input (pin 3), so the out¬ 
put at pin 6 goes high. 

Normally, this would result in oscilla¬ 
tion if the button were kept pressed; how¬ 
ever, this is prevented by resistor Rl, 
which reduces the circuit gain below 
unity while the button is depressed. 

After PB1 is released, capacitor C2 
charges to a positive voltage, and the 
circuit is then ready to be ‘flipped’ 
back to its low state by a second press of 
PB1. But this flipping cannot happen until 
after a 0.25s delay, which means that 


Efficient +5V regulator 

When you need to run a board full of 
current-hungry 5V digital ICs from a rela¬ 
tively high supply voltage, using a tradi¬ 
tional linear 5V IC regulator might well 
mean dissipating much more power in the 
regulator’s heatsink than in the load itself. 
That’s why I designed this simple switch¬ 
mode regulator circuit 

By using it to replace a 7805,1 was able 
to reduce the regulator input current (at 
14V) from 950mA to 480mA, with a 
regulator efficiency of just under 80%. 

Comparator IC1 (LM311), via R7, 
compares the voltage across C4 with 5V 
derived from zener diode ZD1. Depend¬ 
ing on whether it’s below or above, it 
turns switching transistor Q1 on or off. 

Resistor R6 provides a small amount 
of hysteresis to ensure operation at an 
appropriate frequency, about 17kHz in 
the original. 

Diode D1 is a high speed 1A 40V 
Schottky barrier rectifier (Tandy Cat No. 
276-1165) which maintains the current 
flow in inductor LI during the periods 
that Q1 is in the off state. A 1N4936 



the circuit is immune to switch bounce 
and contact noise. 

The initial polarity of the output is 
governed by capacitor Cl. Connecting 
this high (as shown in the schematic) 
causes an initial low; connecting it instead 
to the negative rail will cause the initial 
output to be high. The ground point 
should be taken from a potential divider 
as shown; if it is grounded otherwise then 
the start-up polarity can be unpredictable. 


As mentioned before, resistor Rl 
prevents oscillation. If it is removed, then 
the circuit will become an as table multi¬ 
vibrator with its frequency governed by 
resistor R2 and capacitor C2. 

This may be useful in some instances. 
The output may be used to drive a small 
load directly, or an electronic switch for 
signal control. 

Julian Phillips, 

Temuka, NZ $40 



should also work, but at reduced efficien¬ 
cy. Inductor L2 and capacitor C5 form a 
low-pass filter to reduce the approximate¬ 
ly 70mV p-p ripple across C4 to less than 
lOmV p-p at the output 

Under normal conditions zener diode 
ZD2, resistor R8 and silicon controlled 
rectifier SCR1 do nothing at all; 
but in the event of a fault which 
causes the output voltage to increase 
above 6.2V, SCR1 triggers and 
‘crowbars’ the output, blowing the fuse 
and protecting the load. 

Inductors LI and L2 are wound on 


small iron powder toroids, Dick Smith 
Cat No. R-5410. Since — apparently — 
these won’t be stocked in future, Jaycar 
Cat No. LF-1240 looks like a suitable al¬ 
ternative. LI is 100 turns and L2 is 75 
turns of 0.5mm enamelled copper wire. 

This circuit can deliver at least 1A out¬ 
put, and should be adaptable for other 
input and output voltages, provided that 
transistor Ql’s base current is kept at 
about 40mA and ZDl’s power dissipation 
is about 50mW. 

Bob Parker, 

Carlton, NSW $50 
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Temperature 
compensated charger 

Most sealed lead-acid battery chargers 
ignore the fact that, as the battery 
temperature increases, its terminal volt¬ 
age decreases. Temperature compensation 
is necessary in applications where they 
are exposed to extremes of outside 
temperatures. For example, a terminal 
voltage of 14.2V at 0°C will drop to 
13.5V at 30°C. 

This need for temperature compensa¬ 
tion explains why once I only just rescued 
my video camera battery from destruction 
at the hands of its charger. I had taken it 
from a warm car to top up the battery 
charge, but an hour later it was still busily 
charging away. 

It had become almost too hot to 
touch and had begun to vent that dis¬ 
tinctive H2SO4 smell. Because it was 
warm at the start, the battery could not 
reach a sufficiently high enough ter¬ 
minal voltage to tell the charger that it 
was fully charged! 

I have therefore developed a circuit 
which will provide almost ideal charg¬ 
ing voltages for 12V batteries in most 
ambient conditions. It also allows 
several voltage regulators to be con¬ 
nected in parallel to get any required 
output current 

The temperature sensor T1 (KED102) 
is an NTC thermistor which should be 
mounted to sense the battery’s tempera¬ 
ture. It is fed through a resistor network 
to an emitter follower Q1 (BC557) 
which supplies a common voltage to the 


TABLE 1 



R1 

R2 

R3 

float 

1.5k 

8.2k 

560 

general 

Ik 

4.7k 

150 

cyclic 

820 

3.3k 

82 


voltage regulators. It was necessary to 
buffer this input to the regulators as, in 
my experience, different manufacturers 
can have quite different currents in the 
common lead of the regulators. 

To run the voltage regulators IC1-IC3 
in parallel, it is necessary to protect their 
outputs with diodes (D1-D3). This occurs 
because, if the output lead is forced even 
slightly above its preset value by another 
source, the 7812 will attempt to sink this 
excess voltage via its common lead. The 
resulting currents will play havoc with a 
control circuit like this one and will often 
destroy a 7812. 

Table 1 gives three alternative sets of 



TABLE 2 



R1 

R2 

R3 

float 

Ik 

5.7k 

150 

general 

Ik 

4.7k 

150 

cyclic 

Ik 

3.7k 

150 


resistor values for float, cyclic and 
general charging. 

Table 2 gives a second set of values 
which allow the charge mode to be easi¬ 
ly changed by varying only one value. 
Table 1 values should give almost ex¬ 
actly the ideal voltages required, though 
some adjustment of RV1 could be 
necessary to compensate for tolerances 
in the component values. The second set 
of voltages will not be quite as ideal, but 
are still acceptable. 

Float charging is used for applications 
where the charger is continually replacing 
any charge as it is removed from the bat¬ 
tery, to keep it almost fully charged; 
whereas cyclic charging is used to quickly 
and fully charge up after it has been dis¬ 
charged. General charging slowly 
replaces any charge that may have been 
removed by using, for example, a solar 
powered supply. 

David Mdlist, 

Dalby, Qld $40 


Switching 240V relays 

After building many solid state relays, 
‘power relays’ and the like, I have found 
that in most applications the following 
circuit is the most efficient and economi¬ 


cal. It has no problems with high current 
heat-sinking, inductive loads, RFI, etc., 
and has a typical isolation of 7.5kV. Its 
only limitation is, of course, switching 
frequency, which is irrelevant in most iso¬ 
lated mains switching applications. 


The circuit will work with just about 
any opto-isolator with a triac output I 
use an MOC3010. The input can be 
12V DC or the output from logic 
gates, etc. 

In a lot of kits there is commonly a 
warning like: ‘This project has mains 
potential voltages; only constructors with 
the relevant experience are to attempL..’ 
I’ve often wondered how one would get 
this relevant experience without tackling 
one of these kits? 

Maybe a circuit consisting of three 
components could encourage the inex¬ 
perienced to master the mains? 

C. Fortune, 

Mentone, Vic $40 
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Construction project: 

Versatile 40V/3A 
lab power supply -1 

This new supply should handle all but the most specialised tasks on a home or professional 
workbench. Based on readily available components, it has full electrical and thermal overload 
protection, adjustable current limiting, dual meters, and can be used as either a single or dual-track¬ 
ing supply. 


by ROB EVANS 

In the August 1991 issue of 
Electronics Australia , we presented a 
‘mean, lean, recession-compatible’ 
18V/1A benchtop supply, which in¬ 
cluded what we felt were the essen¬ 
tial features for a useful but low-cost 
unit This turned out to be a very 
popular project, and we subsequently 
described two beefed-up versions rated 
at 18/2A and 30V/1A in the following 
October issue. 

It’s a safe bet however, that there are a 
reasonable number of us that need a 
rather more elaborate supply, and are 
prepared to pay the associated premium 
— provided of course, that it still repre¬ 
sents good value for money. Such a 
supply would need to have a higher out¬ 
put voltage and current capability and a 
wider range of features, while hopefully 
maintaining the simple construction 
techniques and cost-effective design of 
our original 18V/1A unit. 

To achieve this end, we once again 
took a careful look at just how such a 
supply is mostly used, and included 
features into the new design based on 
this knowledge — while keeping a 
close eye on the cost of the individual 
components. 

Our final design bears little 
resemblance to the previous 18V/1A 
supply as it happens, and uses a larger 
case and power transformer, has meters 
for both voltage and current readings, 
sports two heatsinks on the rear panel, 
and uses a much larger circuit board and 
number of components. 

Until you notice the additional ‘OV’ 
binding post on the front panel, the unit 
looks like a reasonably conventional 
40V power supply with variable current 
limiting. It’s the combination of this 
connector and the current limiting con¬ 
trol that sets the design apart from all 


previous efforts, since now we effective¬ 
ly have a dual-tracking supply with fully 
variable current limiting. 

These two features have been quite 
mutually exclusive in the past, where 
single-ended supplies tended to offer 
variable current limiting, and dual-track¬ 
ing units would have a fixed maximum 
current limit to protect the supply itself. 
One reason for this shortcoming in dual¬ 
tracking supplies is the difficulty in 


FEATURES 

Single or dual tracking operation 
Variable current limiting in two ranges 
Individual Volts and Amps meters 
Over-temperature shutdown 
Output load switching 
Current setting switch 
Fully floating circuit with separate earth 
terminal 

Dropout (output ripple) indicator 


deriving a simple circuit which is able to 
both monitor and shut-down the current 
in each half of the supply, yet can be 
adjusted by a single ‘dual tracking’ cur¬ 
rent limit control. 

In our new circuit however, we’ve 
come up with a relatively straightfor¬ 
ward arrangement using just three op- 
amps, which monitors the current in 
both sections of the supply, produces an 
output proportional to the greater of the 
two, then limits the supply’s output in 
response to this level when compared to 
a preset current limit control. And as a 
bonus, its output can also drive the 
supply’s current meter, which will then 
display whichever current is greater. 

In practice though, both the meter 
readings and current limiting action are 
just as you would expect from a conven¬ 
tional supply, and you’re not aware that 
the circuit is picking the higher figure. 


Note that the two currents will be almost 
identical when the unit is used as a 
single-ended or dual-tracking supply, 
and one will be at zero when only one 
half of the supply is used — so in all 
cases, both the meter and the limiting 
circuit are responding to a realistic level. 

The end result is a very flexible arran¬ 
gement, allowing the supply to perform 
a wide range of tasks with a minimum 
number of controls. 

As you can see from the summary 
panel it offers both a host of useful fea¬ 
tures and impressive performance, and 
by our reckoning, represents excellent 
value for money. To te optimistic about 
Australia’s economy, we might present 
this project as a mean, not so lean, 
recovery-compatible power supply... 

Circuit description 

As you can see from the schematic, 
we’ve used a number of op-amps to per¬ 
form the supply’s various functions, 
rather than calling on one or more dedi¬ 
cated regulator ICs (such as the LM723) 
as used in the previous circuits. This al¬ 
lows for a more flexible design approach 
and poses few restrictions on the unit’s 
performance or features. 

Despite the reasonably high com¬ 
ponent count though, the circuit itself is 
quite straightforward and can be divided 
into several sections, with each op-amp 
and its associated components perform¬ 
ing quite a distinct function. 

In general terms, IC1A (with Q1 and 
Q2) forms the positive regulator stage, 
and IC1B ‘measures’ its output current 
across R4 or R5, while IC2A (with Q3 
and Q4) and IC2B (with R14 and R15) 
perform the same functions for the nega¬ 
tive supply. 

Other than that, IC3 acts as a 
temperature detector, IC4A senses the 
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overall output current, and IC4b 
monitors the supply’s output terminals 
for excessive ripple. 

In more detail, power for the supply is 
derived from the 15-0-15 volt secondary 
winding of TX1, and full-wave rectified 
by the encapsulated diode bridge BR1 
producing a raw supply of about +/- 21V 
(referenced to 0V or ground). This in 
turn is filtered by reservoir capacitors 
Cl (positive supply) and C2 (negative), 
then applied to both the main circuitry 
and the 12V regulators IC5 and IC6 — 
these provide +/-12V rails for the low- 
powered circuitry. 

The main positive regulator circuit is 
based around IC1A, and can be con¬ 
sidered as a standard non-inverting 
amplifier, with its output current 
capability boosted by the darlington pair 
formed by Q1 and Q2. This stage has a 
gain of two, as set by the combination of 
R1 and R2, includes both the darlington 
pair and resistors R4 to R5 in its feed¬ 
back loop, and has its input connected to 
the wiper of the Voltage pot, RV1. 

Note that to assist in understanding 
and faultfinding the circuit, we’ve in¬ 
cluded a range of typical voltage read¬ 
ings on the schematic itself. These are 
for an output voltage setting of +/-10V 
(20V overall), and correspond to a 1A 
output current — which would be flow¬ 
ing into a load of 10 ohms per side (or 
20 ohms overall) connected via the out¬ 
put switch SW2. 

If we also assume for the moment that 
the voltage across RV1 is constant (at 
around 10.5V) and the wiper is set to a 
level of 5V as shown, then the positive 
regulator’s output will be at 10V since 
the op-amp will drive its output so as to 
make the voltage at its two inputs (pins 5 
and 6) at the same level (in this case, 


5V). And of course if the output voltage 
is say tending to fall, the reduced level at 
the op-amp’s inverting input (pin 6) will 
cause its output to rise, thereby increas¬ 
ing the drive to Q1 and Q2 and correct¬ 
ing the fall. 

The remaining parts of this stage in¬ 
clude C4 to restrict the overall 
bandwidth, C3 to remove any stray in¬ 
terference induced in RV1 (as it’s 
remotely connected to the PCB), and 
power supply bypass components R3, 
C8 and C9. 

R3 has been included to reduce the 
overall voltage applied to IC1 to a safe 
level of around 32V when the supply is 
unloaded, where the raw positive rail 
rises to about 22V. Without the small 
drop induced by the 680 ohm resistor, 
the voltage across the TL072 would be 
around 34V, which is uncomfortably 
close to the IC’s maximum supply rating 
of 36V. 

Next in line is the current sensing 
stage, based around the differential 
amplifier IC1B, which monitors the 
voltage across the regulator’s current 
sensing resistors R4 or R5/R6 as 
selected by the current range switch 
SW1. In this circuit the two input net¬ 
works (R16 to R19 and RV2) set the dif¬ 
ferential gain to 4.5 and the common 


SPECIFICATIONS 

Output voltage: 0 to 40V (0 to +/-20V) 
Output current: Up to 3.5A (see Fig.1) 
Current limit: Approx 30mA to 3.5A in 
two ranges 

Load regulation: Better than 0.2% at 
3A output current 

Output ripple: Less than 5mV at 3A 
output current 

Overload duration: Indefinite 


mode gain to near zero, so that voltage 
levels common to both inputs (the 
supply’s output voltage) are ignored and 
only the voltage drop across the sensing 
resistors (proportional to the supply’s 
output current) will be amplified. 

In the situation depicted in the 
schematic, R5 and R6 are bypassed by 
SW1A (shown in the 3A position), 
which leaves R4 as the sensing resistor. 
As is indicated by the voltage levels, the 
1A current flowing into the load induces 
a drop of 0.22V across R4, which is then 
amplified by ICIB to produce an output 
level of IV at the cathode of D3 — more 
about this diode in a moment. 

As you would also expect, when the 
load is disconnected and the voltage 
drop across R4 falls to zero, the dif¬ 
ferential amp’s output will drive to 0V 
— in short, we have a current-to-voltage 
converter with floating inputs, where in 
this case, the output rises at a rate of IV 
per amp. This then drives the current 
reading meter Ml (via RV6 and R32), 
and the following current limiting stage 
based around IC4A. 

When we wish the supply to have a 
current reading and limiting range of 
0.3A rather than 3A as above, SW1 is 
moved to the 0.3A position where R4 is 
bypassed and R5 and R6 are now in 
circuit If the parallel combination of 
these resistors had the value of 2.2 ohms, 
we would then have a theoretical output 
rate of IV per 100mA from the differen¬ 
tial amp — the required ten-fold in¬ 
crease in sensitivity. 

In practice however, we have made up 
the required value from the parallel 
combination of a 2.7 ohm resistor and a 
12 ohm ‘padding’ resistor, where the lat¬ 
ter is used to adjust the overall value so 
that we have exactly ten times the resis- 
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Versatile 40V/3A lab power supply 



The rear panel holds the heatsinks for the series-pass transistors Q1 and Q4, plus 
the mains fuseholderand IEC connectors—note the plastic Insulating caps fitted 
to the transistors. 


tance that was present when SW1 is in 
the 3 A position. 

Since the resistors involved won’t 
precisely match their rated value, and 
SW1 and its associated wiring will ef¬ 
fectively add resistance to R4, we need 
to adjust one of the sensing resistors so 
that both the current readings and limit¬ 
ing settings make sense between ranges. 

While our prototype supply showed 
only a small error between current ran¬ 
ges with just a 2.2 ohm resistor installed 
(rather than the parallel pair), we felt 
that the variables involved would surely 
work against some constructors, and the 
trimming scheme was required. For¬ 
tunately, the adjustment process itself is 
quite straightforward (see ‘Setting up, 
testing’ in part 2). 

The remaining components in the dif¬ 
ferential current amp are the input 
balancing trimpot RV2, and the output 
isolating diode D3 — which allows two 
of these stages to control a single output 
line in an OR fashion — as you’ve 
probably noticed, the negative supply 
based around IC2A drives an identical 
current sensing amp, formed around 
IC2B, which despite having negative 
rather than positive voltages at its inputs, 
operates in the same manner. 

While a first sight this ORing scheme 
appears quite simple — since two diodes 
alone form an OR gate — its actual 
operation is quite subtle. Considering 
the action of IC1B with the voltages as 
shown on the circuit, you can see that 
any fall in the final output voltage (at the 
cathode of D3) will be automatically 
corrected by the negative feedback ac¬ 
tion via R19 — note that D3 is always 
forward biased in this scenario. 

However, if the final output is tending 
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to rise (say, pulled high from some other 
drive source), the negative feedback ac¬ 
tion will force the op-amp’s output (pin 
1) to drive low, in an effort to correct the 
situation. Diode D3 then becomes 
reverse biased, and the op-amp is no 
longer driving the output, which con¬ 
tinues to rise. As you’ve no doubt 
gathered, this ‘other’ drive source is in 
fact the output from the negative 
supply’s current sensing amp (IC2B), 
which is (say) responding to an increase 
in load current. 

Thus we have a situation where the 
section of the supply (that is, posi¬ 
tive or negative) which is handling 
the most output current will be driving 
the current meter and limiting circuits. 
With the voltage levels shown on the 
schematic, the negative supply is hand¬ 
ing slightly less current than the posi¬ 
tive, and consequently, the output of 
IC2B (pin 7) has driven low. Of course, 
if the output current was flowing directly 
from the positive to negative output ter- 



Flg.l: The supply’s output current 
capability at voltage settings of 10, 
20 and 30 volts, with the current 
limit set to 3A. 


minals, this would mean that the nega¬ 
tive current sensing circuit has a slightly 
lower sensitivity to that of the positive 
current sensor. 

By the way, R24 has been included 
to provide a standing bias current 
through whichever diode is conducting 
(D3 or D4), so that it cannot become 
reversed biased when the output voltage 
is close to zero. 

The current sensing output is applied 
to the metering circuit (Ml) as men¬ 
tioned, and the current limit detector 
based around IC4A. The best way to 
think of this stage is as a simple com¬ 
parator, where a preset level is applied to 
the non-inverting input from RV7 (Cur¬ 
rent) and our voltage representing the 
supply’s output current is applied to the 
inverting input — if the latter exceeds 
the former, the op-amp’s output will 
swing low. 

With the voltages as shown on the cir¬ 
cuit, the Current pot (RV7) is set to 
detect a level corresponding to 2A 
(2V) and the current detector is generat¬ 
ing a IV level in response to the supply’s 
output current of 1A. In this situation, 
the output of IC4A is at a high level 
(around 11V), Q8 is biased off via R33, 
and the limiting indicator LED2 is off. 
And most importantly, the high level at 
pin 7 of IC4A is passed to the Voltage 
pot RV1, via isolating diode D1 — 
providing the supply’s overall reference 
voltage (note the connection at point ‘A’ 
on the schematic). 

If the supply’s output current rises 
above 2A however, the level presented 
at IC4A’s inverting input will exceed 
that at its non- inverting input (as set by 
RV7), and its output will swing low. 
This then biases Q8 on via R33, which 
in turn activates LED2 via limiting resis¬ 
tor R34, indicating that current limiting 
is taking place. As you expect, the fall at 
the output of IC4A will also cause a 
similar drop in voltage across RV1, 
which reduces the regulator circuit’s 
source voltage and causes the supply’s 
output level to fall. 

This in turn reduces the current flow¬ 
ing into the load and the voltage level 
applied to IC4A’s inverting input, which 
halts the downward trend at the op- 
amp’s output, and so on. Thus the whole 
feedback process causes the output volt¬ 
age to balance at a point where our 
preset current (set by RV7) is flowing 
into the load. 

Despite this seemingly convoluted 
process, the comparator stabilises quick¬ 
ly and smoothly, as IC4A has its gain set 
to 100 by R37 and R35, and the transient 
response is tailored by feedback com¬ 
ponents C16 and R36. 
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The supply's overall schematic diagram . The voltage readings shown on the circuit correspond to an output voltage of 
+/-10V (20V overall), and a load current of 1A. 


Any voltage changes at the wiper of 
RV1 also effect the negative regulator 
circuit, as you’d expect. This circuit is 
based around IC2A, and acts as an in¬ 
verting amplifier with a gain of two 
(rather than a non-inverting stage as for 
the positive regulator circuit). So for a 
source voltage of 5V, the negative 
regulator will produce an output of -10V. 

In this circuit the gain is set by the 
combination of resistors R7 to R9, the 
bandwidth restricted by capacitor C5, 
and the output current capability boosted 
by PNP transistors Q3 and Q4. Other 


than that, Rll restricts the supply volt¬ 
age as before, CIO and Cll bypass the 
IC2A’s supply pins, and RIO locks the 
non-inverting input (pin 3) to ground. 
Finally, D2 has been included to 
prevent the source voltage swinging 
below -0.6V — which won’t occur in 
normal circumstances, by the way. 

The final parts of the supply’s circuit 
concern the output ripple detector based 
on IC4B, and the temperature cutout 
stage formed around IC3. The tempera¬ 
ture sensing circuit uses IC3 as a con¬ 
ventional comparator, where a reference 


voltage is applied to the inverting input 
(pin 2) via a voltage divider formed by 
R26, R27 and RV5, and the inverting 
input (pin 3) monitors the voltage across 
transistors Q5 and Q6. 

These PNP flat-pack power transistors 
(BD140’s) are effectively connected as 
diodes, where the current supplied by 
R25 flows through their base-emitter 
junctions to ground. 

And as you would expect from the 
natural temperature response of the 
silicon junctions, the voltage drop across 
the base-emitter connections (Vbe) will 
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Versatile 40V/3A lab power supply 


fall as the transistors become hotter. 
Note that we’ve also bridged the base- 
collector legs on each device, and in¬ 
cluded a filter capacitor (C6) across 
the junctions. 

Referring again to the voltage levels 
shown on the circuit, you can see that if 
the combined voltage drop across Q5 
and Q6 falls below 0.48V then the out¬ 
put of IC3 will swing low, and LED1 
will illuminate via Q7 — indicating a 
temperature shutdown. 

Since the two B-E junctions are con¬ 
nected in parallel, the hottest transistor 
will dominate the voltage drop in a 
natural OR fashion, and that device will 
trigger the shutdown. In the final supply, 
Q7 is attached to bridge rectifier BR1 
via a small heatsink bracket, and Q6 is 
bolted to Ql’s heatsink. 

The first idea here is to protect both 
the bridge rectifier and power trans¬ 
former from thermal failure, by sensing 
the rectifier’s temperature — which wiU 
increase as the transformer’s secondary 
current rises in response to heavier load 
conditions. 

So over a period of time, the rectifier’s 
dissipation will reflect that of the trans¬ 
former, allowing protection of both com¬ 
ponents with one sensor. 

Note that if the supply is delivering a 
high current at a moderate output volt¬ 
age, the series pass transistors have a 
low voltage across their collector- 
emitter junctions and therefore dissipate 
little power. 

For example, if the positive 
regulator is supplying 3A at an output 
level of 10V, the raw supply rail will 
have dropped to around 12V, leaving 
just 2V across Q1 and a resulting dis¬ 
sipation of only 6W — the heatsink 
will be relatively cool, but both the 
rectifier and (eventually) the trans¬ 
former become quite hot. 

On the other hand, if the regulator is 
delivering only half of that current 
(1.5A) into say a short circuit, the full 
supply rail (around 20V at this current) 
is impressed across Ql, forcing it to dis¬ 
sipate a much higher power level of 
about 30W — in this case, the rectifier 
and transformer remain relatively cool, 
but the heatsink becomes hot. 

So as you’ve no doubt gathered, the 
second temperature sensor attached to 
Ql’s heatsink is intended to protect the 
series-pass transistors against thermal 
failure. While the temperature of the 
negative regulator’s pass transistor (Q4) 
is not sensed directly, its dissipation will 
be very close to that of Ql in virtually 
all circumstances. 


PARTS LIST 

Resistors 

(All 0.25W 5%, unless noted): 1 x 2.7M, 
1 x 150k, 4 x 100k, 3 x 56k, 1 x 39k, 

3 x 33k, 3 x 27k, 6 x 22k, 2 x 12k, 

3 x10k, 2 x 4.7k, lx 2.2k, 1x1.8k, 

1 x 1.5k, 2x Ik, 2 x 680 ohms, 

1 x 270 ohms, 2x12 ohms (see text), 

2 x 2.7 ohms 1W, 2 x 0.22 ohms 5W 
Variable resistors 

1 10k single-gang linear pot 

1 5k single-gang linear pot 

1 20k horizontal-mounting trimpot 

2 2k horizontal-mounting trimpots 
2 Ik horizontal-mounting trimpots 
Capacitors 

2 5600uF 40VW PC-mount 
electrolytics (see text) 

1 4.7uF 16VW PC-mount electrolytic 

9 0.1 uF MKT polyester 

1 33nF MKT polyester 
1 39nF metallised polyester 
1 InF ceramic 
1 270pF ceramic 

Semiconductors 
1 2N3055 NPN transistor, plus 

mounting hardware 
1 MJ2955 PNP transistor, plus 

mounting hardware 

1 BC139 NPN transistor 

3 BD140 PNP transistors, plus 
1 insulating washer 

2 BC557 NPN transistors 

3 TL072 or LF353 dual opamps 

1 TL071 or LF351 opamp 

1 7812 +12V regulator 
1 7912-12 V regulator 

1 PW04 400V/6A bridge 
rectifier (or similar) 

8 1N914or 1N4148 signal diodes 

2 5mm red LEDs, plus 
mounting hardware 

1 5mm yellow LED, plus mounting 
hardware 
Miscellaneous 
1 PC board 149 x 113mm, 
coded 93ps9 

1 Plastic instrument case, 

260 x 190 x80mm 

1 30V/2A center-tapped power 
transformer 

2 radial-finned heatsinks, 

105 x70mm 

2 TO-3 plastic insulating caps 
2 MU-45 type meters, 1 mA FSD 

1 DPDT miniature toggle switch 

1 DPDT miniature toggle switch, 
centre off, momentary action 
on one side. 

2 Plastic knobs 

4 Banana-type binding posts 
(yellow, black, red & green) 

1 miniature rocker power switch, 
with internal neon 

1 Panel mounting lEC-type mains 
plug (male) 

1 3AG panel mounting fuse holder, 
with 1A fuse 

Solder lugs, heavy-duty hookup wire, 
mains-rated hookup wire, rainbow 
cable, PCB pins, aluminium plate, 
heatshrink or cambric tubing, nuts, 
bolts, lockwashers, etc. 


The actual temperature shutdown ac¬ 
tion occurs as the output of IC3 (pin 6) 
swings negative (to around -11V). 
reversing the polarity of the voltage 
across the ‘current set’ voltage divider 

— R30, RV7 and R31. If RV7 is nor¬ 
mally presenting IC4A (pin 5) with a 
reference voltage of say 2V, as shown 
on the schematic, this will immedi¬ 
ately swing to about -2V as the 
divider’s source voltage from IC3 
swings negative. This in turn will 
cause the output of IC4A to also swing 
negative by its normal comparator ac¬ 
tion, which removes the source voltage 
from RV1 and reduces the supply’s 
output level to zero. 

The final section of the supply’s cir¬ 
cuit is the output ripple (dropout) detec¬ 
tor based around IC4B, which is 
effectively configured as high gain dual¬ 
input amplifier. This senses the output of 
the negative and positive regulators via 
R38 and R39 respectively, isolates any 
AC component (such as 100Hz ripple) 
through high-pass filter C7 and R40, and 
amplifies the remaining signals by a fac¬ 
tor of around 120 — as set by the com¬ 
bination of R38/R39 and R42. 

This amplified signal then drives 
LED3, via the current limiting resistor 
R43 and a full-wave rectifier formed by 
D5 to D8, which ensures that both pjosi- 
tive-going and negative-going swings 
are passed to the LED. 

So in practice, if the supply’s output 
ripple exceeds a level of about 30mV, 
there will be sufficient voltage at the 
output of IC4B to overcome the forward 
voltage drop of the rectifying diodes 
and LED3. The LED will then il¬ 
luminate, indicating a dropout condition 

— that is, one (or both) of the regulators 
have run out of voltage headroom, al¬ 
lowing ripple from the raw supply rails 
to pass to the output terminals. 

So that’s it for the various stages in the 
supply’s circuit. The final regulated out¬ 
puts are passed to the load switch SW2, 
which isolates the load in the ‘set volts’ 
position, connects the load when ‘load 
on’ is selected, and shorts the positive 
output to 0V in the ‘set current’ position 
so the maximum output current can be 
set in advance. 

The voltage meter (Ml) and its as¬ 
sociated resistors (R12 and RV3) are 
tied between the supply’s positive and 
negative outputs, and will therefore 
respond to changes in the unit’s overall 
output voltage. 

Unfortunately, that’s all the space we 
have available in this issue. In the next 
and final part, we’ll look at constructing 
and setting up the lab supply. 

(To be continued) ❖ 


64 


ELECTRONICS Australia, December 1993 




G ELECTRONICS ROD IRVING ELECTRONICS ROD RV NG ELECTRON** | R V!NG ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS 
G ELECTRONICS ROD (RVING ELECTRON ICS ROO RVNG ELECTRONCS RV1NQ ELECyROHICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS 
G ELECTRONICS ROO IRVING ELECTRONICS R0 9 IUcTRONI^ ROD RVING ELECTRONICS ROD IRVING ELECTRONICS R00 IRVING ELECTRONICS 


CAT 


G ELECTRONIC^ ROD IRV 

g electronic: 

G ELECTRONIC! 

G ELECTRONIC! 

G ELECTRONIC! 

G ELECTRONIC! 

G ELECTRONIC! 

G ELECTRONIC! 

G ELECTRONIC! 

G ELECTRONIC! 

G ELECTRONIC! 

G ELECTRONIC! 

G ELECTRONIC! 

G ELECTRONIC!] 

<G ELECTRONIC!) 

1G ELECTRONIC! 

IG ELECTRONIC! 

IG ELECTRONIC! 

IG ELECTRONIC!! 

IG ELECTRONIC! 

IG ELECTRONIC!! 

IG ELECTRONIC! 

IG ELECTRONIC^ 

IG ELECTRONIC: 

IG ELECTRONIC! 

•G ELECTRONIC!] 

IG ELECTRONIC! 

IG ELECTRONIC! 

IG ELECTRONIC! 

G ELECTRONIC! 

G ELECTRONIC! 

G ELECTRONIC: 

3 electronics! 

3 ELECTRONIC! 

3 ELECTRONIC^ 

3 ELECTRONIC: 

3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONIC: 

3 ELECTRONICS] 

3 ELECTRONIC^ 

3 ELECTRONIC! 

3 ELECTRONIC! 

3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONIC: 

3 ELECTRONICS 
3 ELECTRONICS 
> ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
i ELECTRONICS 
i ELECTRONICS 
'»ELECTRONICS 
i ELECTRONICS 
i ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
i ELECTRONICS 
i ELECTRONICS 
i ELECTRONICS 
i ELECTRONICS 
i ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 
3 ELECTRONICS 


NG ELECTRONICS ROD 


ROD IRVING ELECTRONICS 


ROO IRVING ELECTRONICS ROO IRVING E 
ROO IRVING ELECTRONICS ROO IRVING E 
ROO IRVING ELECTRO NICS R OO IRVING E 
IOO IRVING E 
00 IRVING E 


KITS.KITS.KITS 


FILL IN THOSE SPARE HOURS BUILDING USEFUL AND 
ENTERTAINING KITS. FROM SIMPLE TO CHALLANGING. 
THERE IS SURE TO BE ONE IN OUR LARGE RANGE TO 
SUIT YOU! 


K10005 

K10040 

K10045 

K10050 

K10055 

K10060 

K10065 

K10070 

K10075 

K10080 

K10085 

K10095 

K10100 

K10105 

K10110 

K10115 

K10120 

K10125 

K10130 

K10135 

K10140 

K10145 

K10150 

K10155 

K10200 

K10205 

K10215 

K10225 

K10295 

K10300 

K10305 

K10310 

K10315 

K10320 

K10325 

E10325 

K10330 

K10335 

K10340 

K10345 

K10350 

K10355 

K10360 

K10365 

K10370 

K10380 

K10390 

K10395 

K10400 

K10405 

K10410 

K10415 

K10440 


Description R.R.P 

SOLAR VOLTAGE REGULATOR..-.$13®5 

ETI 460 50W AMP..327.95 

ETI 480 100W AMP..-.$34.95 


ETI 480 POWER SUPPLY..$28.95 


GENERAL PURPOSE PRE-AMPLIFIER.$14.95 

BALANCED MK3ROPHONE AMPLIFIER-.$12.95 

GENERAL PURPOSE AMPURER. %UM 

BALANCED INPUT DIFFERENTIAL PREAMP..$19.95 

FLOAT MCAD CHARGER..-.$14.95 

TRANSISTOR TESTER..$22.95 


300W PLAYMASTER AMP.. $119.00 

2 TONE ALARM...—. 99.95 

1.5V TO 9V DC CONVERTER.$13.95 

3 DIGIT COUNTER..$23.95 

ELECTRIC FENCE.-...$23.95 


ELECTRIC FENCE CONTROLLER.-.$61.95 

TV PATTERN GENERATOR....-.$109.00 

UNIVERSAL POWER SUPPLY.—.$12.95 


DISCO UGHT.-...$165.00 

LED SCANNER.$17.95 

LOW FUEL INDICATOR FOR CAR.. $11.95 

SCREECHER CAR ALARM.$36.95 

12/24V UGHT CHASER.$21.95 

LOW VOLTAGE CUTOUT FOR CAR / BOAT..$22.95 

50 MHz DIGITAL FREQUENCY..-.$1495 


VHF POWERMATCH..$74.95 

TEMPERATURE PROBE FOR MULTIMETERS.$19.95 

18V /1 AMP BENCH TOP POWER SUPPLY.$79.95 

LOW OHMS METER.-.$29.95 


TEMPERATURE ADAPTOR.$24.95 

VOICE OPERATED RELAY.- $19.95 

IGNITION KILLER. $22.95 


HEADPHONE AMP.$34.95 

VIDEO RF MODULATOR. $17.95 

50W AUDIO AMPURER.$54.95 

P.C.B FOR K10325. W.9S 

RS232 FOR COMMODORE 64. $24.95 

RGB TO PAL ENCODER MODULE.$49.95 


CAMCORDER MIXER . 


..$29.95 


KARAOKE BOX...$27.95 

REMOTE CONTROL EXTENDER.$32.95 


HIGH ENERGY IGNITION.-. $55.00 

LOUDSPEAKER PROTECTOR.$29.95 

NICAD BATTERY DISCHARGER.$27.95 

PORT. 12V LEAD ACID BATTERY CHARGER. $27.95 

1GHz DIGITAL FREQUENCY COUNTER. $147.95 

LOW COST QUIZ GAME AJUDICATOR.$34.95 

MESSAGE RECORDER.$65.95 

WOOFER STOPPER.$55.95 


COLOUR VIDEO FADER.$32.95 


FM WIRELESS MICROPHONE . 


..$19.95 


EPROM PROGRAMMER.-.$®».50 

18/36 W HIGH EFFICIENCY FLURO INVERT KIT.$79.95 


GENDER CHANGES 

9 PIN TO 25 PIN CONNECTOR ADAPTORS 


1-9 10 ♦ 

DB9 PLUG TO DB25 SOCKET 

XI5668.$9.95.$8.95 

DB9 SOCKET TO DB25 PLUG 
XI5668.$9.95.$8.95 



T5 


PARADISE* 

TURBO ACCELERATOR 

‘Hardware-#Misted cursor and bit Mock 
transfer accaterate the performance of 
Windows and windowing programs. 

•Easy hardware and software insulation. 
Includes software that lets you quickly change 
screen resolutions. 

•1 MByte of on board memory. 

‘Resolution up to 1280 x 1024. 

•Supports 256 colours. 

•Supports VESA 72Hz Refresh rate for flicker- 
free sceen. 

•Refresh rate adjustment 

•Featuring connector for 8514/A adaptor 

•Windows 3.1 compatible 

•One year warranty - Technical help line. 


X18180..$185.00 


MAESTRO MODEMS 



96M (ext)~9,600 baud, error 
correction, data compression 
XI 9007. $499 


144M (ext) 14,400 baud, error 
correction, data compression 
XI 9002. $549 


MAESTRO FAX MODEMS 


RC224FM (internal) Card 
modem 2,400 baud data - 9,600 
baud (send only) Fax. 

XI 8990. $249 


9600XR (ext) 2,400 baud data - 
9,600 baud send / receive Fax. 
XI 9008. $399 


96FM (ext) 9,600 baud data - 
9,600 baud send / receive Fax. 
XI 8996. $549 


144FM (ext) 14,400 baud data 


XI 9005. $599 


All modems contain Quicklink II 
communications software. Fax 
Modems also contain Quicklink 
II fax software. 


©lift MEW 148 PAGE 

©AtALOGUE ISGUT MOW; 
COME INTO AMY OF OUR 
II.ST0RES AND PICK UP||: 
YOUR FREE COPY 1 



Mailorder 

CATALOG U E 


OVER 7900 UNE fTEMS 


SUPER SPECIALS 

FROM OUR MAIN WAREHOUSE 

1 MEG SIPPS 


CABLE MADNESS 

DB15 CABLES 

P39112 M-F 2M 

$5.40 

P39113 M-F 3M 

$6.15 

P39115 M-F 5M 

$7.60 

DB25 CABLES S 

'I P38333 F - F 3M 

S6.00 

IP38332 F - F 2M 

$5.20 

DB9 CABLES 5 

IIP37992 F-F 3M 

$6.00 

|| P37892 DB15HD | 

M - M 2M 

$5.20 

Printer Cable Right Angle 

2M 

P34343. 

.$5.50 

Centronics 36 Way M - M 

3M 

P37443. 

....$10.00 

Centronics 36 Way M - M 

5M 

P37446. 

....$14.00 

Centronics 36 Way M - M 

10M 

P37449. 

....$19.00 

Centronics 36 Way F - M 

2M 

P37442. 

.$6.00 

Centronics 36 Way F - M 

3M 

P37443 . 

.$7.50 

Centronics 36 Way F - M 

5M 

P37445. 

.$11.50 

Centronics 36 Way F - M 

10M 

P37449. 

.$16.40 


ACN:005 428 437 
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. HEAD OFFICE: 56 RENVER RD CLAYTON. 

PH: (03) 543 7877. FAX: (03) 543 2648. 

. CITY: 48 A’BECKETT ST. MELBOURNE. 

PH: (03) 663 6151 / (03) 639 1640. FAX: (03) 639 1641. 

• OAKLEK3H: 240C HUNTINGDALE RD. OAKLEIGH. 

PH: (03) 562 8939 FAX: (03) 562 8940 

BLUESTAR COMPUTERS: (COMPUTER PRODUCTS ONLY) 

. 271 MAROONDAH HWY. RINGWOOD. 

PH: (03) 870 1800. FAX: (03) 879 3027. 

. TOLL FREE MAIL ORDER HOTUNE: 008 33 5757. 

FAX ORDERS: (03) 543 2648 (STRICTLY ORDERS ONLY) 

- R1E BULLETIN BOARD - (03) 562 7877 For Specials. Info & more. 

TOLL FREE 

MAIL ORDER 
HOTLINE: 

1800 33 5757. 

. NORTHCOTE: 423 HIGH ST. NORTHCOTE. 

PH: (03) 489 8866. FAX: (03) 489 8131. 

. BOX HILL: 1031 MAROONDAH HWY, 

BOX HILL. PH: (03) 899 6033 FAX: (03) 899 0156. 

. SYDNEY: 74 PARRAMATTA RD. STANMORE. 

PH: (02) 519 3888. FAX: (02) 516 5024. 

• ADELAIDE: 241-243 WRIGHT ST. ADELAIDE. 

E PH: (08) 211 7200 FAX: (08) 211 7273. 

MAIL ORDER & CORRESPONDENCE : 

Bag 620. Rosebank MDC, 

Clayton South. Victoria, 3169. 

ALL TAX EXEMPT SALES TO: 

RITRONICS WHOLESALE: 56 Renver Rd. Clayton. Victoria. 

Ph: (03) 543 2166 Fax: (03) 543 2648 

... ’.1 n/\n irmin/' n r/'Tnr>wire onn iOUIMC Cl Cf'Tt 

RIE BULLITEN BOARD 
FOR SPECIALS, INFO 
AND SERVICE 
(03) 562 7903 

EA. DEC 93 \ 
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FOUR 

CHANNEL 
SPECIAL 
EFFECTS 
MIXER 

At last a console or freestanding mixer with eight inbuilt special 
effects. Allows sounds and special effects to be mixed into existing 
soundtracks without the aid of additional external sound generators. 

As the MM6 is designed for both DJ and studio use, the following 
inputs are provided: 2 x turntables • 4 x line inputs • 2 x low impedance 
microphones. Eight special effects are programmed into the unit: 

• siren • telephone • machine gun • bombing • shooting • ambulance 

• thunder • laser. Studio outputs are available for connection to a 
power amplifier and a recording tape or cassette deck. Other features 
include bass and treble controls, headphones (cue) monitoring CHI to 
CH2 cross fade, microphone talkover switch, master voice level control 
and left and right LED 

A12013 Was $300.00 Sale Price Just $259.00 

FOUR ^AVil 
CHANNEL 
MICROPHONE 
MIXER 

Its 9ize and simplicity makes this mixer portable and easy to operate. 
This will accept up to four low impedance microphones and mix them 
through to one microphone output. Each microphone volume can be 
individually controlled and a master volume control attenuates the 
overall audio output level. 

A1 2001 Was $894* Sale Price Just $49.95 

M 
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VIDEOCAM / VCR 
AUDIO MIXER 

A professional audio mixer designed for the seriousliomevide^movie 
maker through to the home video camera user. 

Background music and effects can be faded in and out so they can be 
added to existing video tape soundtracks. Ideal for weddings, family, 
sporting and other recordings. 

fj A12013 Was $29940 Sale Price Just $229.00 

.1 * 

4-CHANNEL 
BALANCED 

MIXER _ 

The MM-4 is a 4 channel stereo mixer with balanced in/output. The 
trim control corresponds with all input signals, and it can control 
without any distortion by PEAK LED. Also the EFFECT control is 
provided as a kind of line. Each output level can be controlled L/R 
independent volumes. It can be used as a DI-BOX so that the output is 
balanced. And it does not choose a space because of its compact 
size. The MM-4 is a mixer designed at musician's request. 

A12017 Was $ 200.00 Sale Price Just $259.00 

UNIVERSAL 
STEREQ, 

MIXING 
CONSOLE 

Compact portable desk mount or panel mounting stereo mixer with 5 
band graphic equalizer and twin LED display UV meters. It also has a 
5/8 screw adaptor for mounting microphone holders or goosenecks 
directly onto the oonsole. 

• 1 x low impedance microphone input-switchable. 

• 3 x stereo magnetic turntable inputs-switchable 

• 3 x stereo line inputs-switchable 

• headphone monitoring channels 

• 18dB talk over switch. 

• Output sockets for both the amplifier and tape deck 



MULTI COLOURED 
MICROPHONES 

A range of inexpensive ooloured 
body microphones complete with 
anti "pop" grilles, on/off switch. 

• Type: Uni directional 

• Impedance: 600 ohm 

• Freq. Response: 100Hz to 
15Hz 

• Sensitivity: -76dB 

• Cord Plug: 3 metre / 6.35mm 
plug 

• Colours: Black. Blue, Gold, 

Red, White, yellow 

A10132 

Wa**4*£*each 
Sale Price: $12.95 



TIE TACK WIRELESS 
UNI DIRECTIONAL 
MICROPHONE 
(ECM550) 

: Tunable: 88 - 108MHz 
Freq. response: 50-16kHZ 
Field Strength: 15uV/100m 
Cord / plug: 5 metre 3.5mm 
plug 

• Battery: 1.5V (LR-44) 

Type Electret condenser 

A10127 Was$d&98 M 



TIE TACK ELECTRET 
MICROPHONE 

Miniature tie tack micro¬ 
phone fitted with on/off 
switch. Simply attach to your 
shirt lapel and plug into any 
low impedance microphone 
socket. Comes complete 
with tie dip, plug adaptor 
and wind screen 
SPECS: 

Type: Omni directional 
Freq: Response. 50Hz - 
16kHz 

Battery: 1.5V (1 x AAA/UM4) 
Plug: 3.5mm or 6.5mm 
adaptor 

A10137 was$d&96 
Sale Price: $29.95 


New Catalog 

out NOW !! 

Free at all our Stores 
or one will be sent out 
with each mail order 


SLIDES /FILM TO VIDEO 
CONVERTOR 

Transfer home movies and 
slides onto video tape 

• Simply project the slide or 
movie projector at the mini 
screen on the side of the 
convertor, then aim your 
video camera at the front of 
the convertor where the 
image has been reflected to 
and record. 

• Adjustable height pedestal 
makes setting up easy. 

All464 Was $70.95 
Sale Price $59.95 


SAVE BIG ON 
SPEAKERS 



8" TWIN CONE FULL 
RANGE SPEAKER 

Foam edge, black cone, 
black wizzer cone 
SPECS: 

• Sensitivity: 98dB 

• Freq. Res ponce: 

45-16kHz 

• Impedance: 8 ohms 

• Power RMS: 30 watts 
RMS 

• Magnet Weight: 13 oz. 

C10224 Was$29£* 
SalePrice: $22.95 



8 "WOOFER HIGH 
POWER SPEAKER 

Cloth edge, dark grey cone, 
rubber mounting seal, cloth 
dust cap. 

SPECS. 

• Sensitivity: 90dB 
•Freq. Res p: 60-4kHz 

• Impedance: 8 ohms 

• Power: 40 wans RMS 

• Magnet Weight: 20 oz. 

Cl 0226 Was $d0£t 
Sale Price $29.95 
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MIDI EXPANDER 

This MIDI (Musical 
Instrument Digital Interface) 
expander is a parallel box 
desinged espesially for 
Digital interfacing of most 
keyboards, sequencers and 
musical instruments with 5 
pin DIN MIDI socket outputs 
Switching allows one 
keyboard / sequencer to 
control up to eitgh 
keyboards or two keyboards 
/ sequencer to control up to 
four keyboards each. 
A12014 Was $110.95 

Sale Price.$87.95 


SPEAKER GRILLE 
SPECIALS 



4” SPEAKER GRILLE 

White plastic frame 
White mesh 

Cl 0805 Was $fe96 
Sale Price $4.95 



HEAVY DUTY 
SPEAKER GRILLES 

Robust black thick metal 
mesh speaker grille with 
rubber surround. Each grille 
comes complete with four 
right angled mounting 
brackets, bolts and self 

gripping nuts designed for _ 

wooden speaker enclosures 3 IRVING 
7 IRVING 

8" HEAVY DUTY 
SPEAKER GRILLE 

Cl 0818 WAS $4*05 
SalePrice $9.95 


10" HEAVY DUTY 
SPEAKER GRILLE 
Cl 0810 WAS $4696 
Sale Price $11.95 

12" HEAVY DUTY 
SPEAKER GRILLE 
Cl 0808 WAS $49£6 
Sale Price $14.95 

15" HEAVY DUTY 
SPEAKER GRILLE 

Cl 081 5 WAS $344* 
Sale Price $17.95 
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SAVE! SAVE! SAVE! HUGE PRE SUMMER SOLAR SALE SAVE! SAVE! SAVE! 
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9 Watt Solar Panel 

Size: 370 x 370 x 17mm 
• 12V Voc 16V (max) 18V 
lac 400mA (ax) 500mA 

_ Z19028...Was $99 

g electronics! Now Just $79.00 

IG ELECTRONICS- 


IG ELECTRONICS" 
JG ELECTRONIC! 
IG ELECTRONIC! 
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18 Watt Solar Panel 

12V Voc 16V (max) 18V 
Isc 800mA (max) 1000mA 

Z19Q36...Was$W 
Now Just $169.00 
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g electronics| 27 Watt Solar Panel 

gIlIcTrSnIcIi 12V 16V (max) 18V 
g electronics- Isc 1200mA (max) 
g electronics! 1500mA 
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3 ELECTRONICS! ENCAPSULATED 

G ELECTRONICS* SOLAR CELL 

ait™cs MODULE0.45V 

g electronics! 200mA 
G electronics- Z19001 Was-$2£6 

G ELECTRONICSl N . ^ g5 

G ELECTRONICS* NOW JUSt 

g electronics! 

G ELECTRONICS! 

G electronics! 
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g electronics! 

G ELECTRONICS. 

3 electronics! 

IG ELECTRONICS* 

IG ELECTRONICS* qvoIT 
IG ELECTRONICS* f’ . 

IG ELECTRONICS* and t0 th48 

IG ELECTRONICS* a0,ar P*"* convert* the 
IG ELECTRONICS 1 * un * ener 0V electrical 

ig electronics! P° w r* up ? y ° f 3 * 4 f* t 

IG ELECTRONICS! 9 vo,t# for d,,fefent electrical 
IG ELECTRONICS! Whence*. An ideal 4 
IG ELECTRONICS* convenient power supply for 
IG ELECTRONICS! Powering small calculators, 
IG ELECTRONICS! r * dlo » operated toys 

IG ELECTRONICS* etc This product also 
IG ELECTRONICS! Rubles as a battery charger 
IG ELECTRONICS* ,or " AA " size rechargabie 
IG ELECTRONICS! bettenes 

ig electronics! Z19013 Wa a $ 2 4 . 96 
IG electronics! Now Just 19.95 


Now Just $229.00 


SOLAR CELLS 


% 



Bl 

SOLAR PANEL WITH 
MULTIPLUG 

Provides extra power for your 
portable radio / cassette 
player, simple to use, easy and 
convenient Clip# to your belt 
or pocket as a solar battery 
charger for rechargabie 
batteries. 

Z19015.Only .$12.95 


SOLAR BATTERY 
CHARGERS 



SOLAR CAR BATTERY 
CHARGER 

Never worry about your car 
battery giong flat when left 
without being used over a 
prolong period of time. 

Simply place the solar power 
unit on your dash or near a 
window in your garage and 
plug it into your car cigarette 
lighter. The unit consists of 
solar cells in a housing with 1 
metre of cable and cigarette 

Z19054 ..Was$29£6 
Now Just.$19.95 

SUPER SOLAR CAR 
BATTERY CHARGER 
Z19052.$69.95 



SOLAR BATTERY 
CHARGER FOR "AA" 
SIZE BATTERIES 
2 Cells & 2AAA cells 
Z19050 Was-$HK96 
Now Just $9.95 



"C" & "AA" SIZE 
SOLAR BATTERY 
CHARGER 

One of the cleverest battery 
chargers ever made. This 
battery charger doesn't just 
charge "C" size batteries it 
also chargers "AA" batteries 
Never be without powe again. 
Great for camping, fiahing, 
boating etc. So compact it can 
be taken anywhere. 

Z19051 Was-$49£6 
Now Just $9.95 


KEYCHAIN BATTERY 
ANALYZER FOR 
TESTING ALL SIZES 
OF BATTERIES 
Z19062.Only $4.95 


SOLAR LIGHTS 



SOLAR CAR 
EMERGENCY UGHT 
AN CHARGER 

Use this great device as an 
emergency light/blinker, or as a 
torch light for repairing your 
car etc. in the dark. The solar 
panel can be adjusted to 
different angles for better 
absorbs!on of sunlight Can 
also be used as a straight 
forward battery charger for for 
charging rechargabie batteries 
Comes with 2 NC standard 
rechargabie batteries. 

Z19053 Was $2996 
Now Just.$27.95 


IfrV 




SOLAR MUSICAL 
KEYCHAIN WITH LIGHT 

Never lose those keys again 
with this clever little device. 

The solar powered keychain 
with light will let you know 
where you left your keys just by 
listening for the music. The 
solar powered light will always 
let you find that illusive 
keyhole in the dark. 

Z19060.$4.95 



RECHARGEABLE 
SOLAR LIGHT 

• Automatically turns on at 
night and turns off during the 
day. 

• Detachable solar panel for 
indoor or outdoor use. • Unique 
protection for low voltage 
discharge ciruitry makes 
charging easy and quicker! 

• Easy to install, equipped 
witha ccessoriea for easy 
asseembly beside the house 
number, pathway, side of the 
house, in the garden, sitting 
room study room etc. 

• Speedy Charging - Only 6 
hours of charging will give 
12hours of use at night 
(Depending on location and 
time of year) 

Z19060 Was-$49£6 
Now Just.$39.95 



SOLAR 

EMERGENCY UGHT 
Never worry about getting 
caught in the dark when your 
batteries go flat in your torch. 
This Solar Rechargeable 
emergency light stores energy 
from the sun during the day so 
that the light can be used 
during the night. Great for 
reading so searching in the 
car. Ideal for camping, 
Barbecues etc. 

Z19061.Just $19.95 


SOLAR RADIOS 


\ 


SOLAR 
MINI FM RADIO 

Take this solar FM radio 
anywhere. It’s lightweight & 
con convenient Can be hooked 
onto a keychain or dip it onto 
your belt or clothing. It can be 
charged off the sun or 
incandescent light • Unique 
feature: TNs radio is equipped 
with an external DC jack 
(3.5mm) for quick recharge and 
operation during or no light 

Z19069 Was $89^5 
Sale Price..$24.95 




DYNAMO & SOLAR 
AM/FM RADIO WITH 
4 WAYS POWER 
BACKUP. 

This is the radio that every 
traveller should havel You will 
never run out of energy 
sources for this little radio 
because it has four different 
power sources: Solar power, 
Manual dynamo winding, DC 
charging, "AA" batteries. 

Z19064 was$49S6 
Sale Price $29.95 



SOLAR AM/FM RADIO 
KEYCHAIN 

Pocket size AM/FM radio with 
keychain and clip for easy 
listening anywhere, 
anytime.Where ever your keys 
go so does your solar radio. 

Z19068..Was$29^5 
SalePrlce.$19.95 
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SOLAR ENERGY KIT. -OD r^ 

Leam what solar power is . 

and how to build your own 
solar system. With this great ' 
kit you can make an etec*rical|r 

_■ .... ... i. 


SOLAR MOTOR KIT 

This is a great starter kit 
consisting of a 0.8V 400mA 
solar cell and a small motor 
with a 48" wire. Great for 
beginners or just the curious. 
Z19040... Was $999 
Sale Price $7.95 



circuit. Learn how to increase^: “ j 
voltage, current and how to |r 
make a solar panel and 
produce energy from the sun. I 

Z19042 Was $ 22. 96 | 

Sale Price...$17.95 
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SOLAR WOODEN 

MODELS |DD IRVING 

Build great little solar *DD IRVING 

powered wooden models IDD IRVING 
with these kits! There are 3 *DD IRVING 
different kinds of models to fc)D IRVING 
choose from. A helicopter -DO IRVING 
with working motor, an |dD IRVING 
aeroplane with working motor*DD IRVING 
or a gramophone that plays fc>D IRVING 
music. Each kit contains a |0D IRVING 
set of precut plywood, PVA *DD IRVING 
cement, assembly instruction |0D IRVING 
sheet, solar cell module, IRVING 

musical 1C or small DC motor, |3D IRVING 
wire and sandpaper. 

Z19044 Aeroplane 
Z19046 Gramophone 
Z19048 Helicopter 

Were $19.95 Each 
Sale Price $9.95 each 
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[SAVE$15Jdd IRVING 
_ Ido irving 

SOLAR VENTILATOR |^' RVING 
Specially designed to 
circulate the air inside your 
house, apartment, home unit 
kitchen, toilet, bedroom etc. 

. Ventilate the hot air slowly 
& smoothly with soft air, not a| 
violent breeze which can 
untidy & dusty. • Works 
directly from the sun. Does 
not need a battery. 

Z19055...Was $39£6 
Sale Price.$24.95 
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NEW DUAL CD ROM DRIVES 


The CD ROM drive is fast becoming a standard feature in home comput- 
ers. Why? Because an average 1.2 Gigabytes of data can now e stored on 
a single CD using these new dual speed CD ROMs. A key component to 
multimedia is the CD ROM Drive as multimedia applications are data 
intensive and a CD is capable of holding so much information without 
filling up your hard drive. A CD ROM drive will also fit into any 5.25" half 
height dive bay on your IBM compatible ( XT's not compatible.) 
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A range of Multimedia packages exist and are 
available from Rod Irving Electronics. 


PERFORMANCE PACK 


•SOUND BLASTER 16 

• DUAL SPEED CD ROM 

• MICROPHONE. SPEAKERS, VOICE ASSIST 
(Voice Recognition Software) 

• BUNDLED CDS INCLUDE: 

• SOFT TOOLWORKS ENCYCLOPEDIA 

• ALDUS PHOTOSTYLER 

• ANIMALS SAN DIEGO ZOO 

• JUST GRANDMA & ME 

• WHERE IN THE WORLD IS CARMEN SAN DIEDGO? 
(DELUXE) 

XI7140...$999.00 

XI7150 (+ $150 for Sound Blaster 16 ASP) 


DISCOVERY PACK 


• SOUND BLASTER PRO V2 

• DUAL SPEED CD ROM 

• SPEAKERS 

• BUNDLED CDS INCLUDE: 

• SOFT TOOLWORKS ENCYCLOPEDIA 

• ANIMALS SAN DIEGO ZOO 
•JUST GRANDMA & ME 

• WHERE IN THE WORLD IS CARMEN SAN DIEDGO? 
(DELUXE) 

XI7160...$799.00 


PREMIUM PACK 


• SOUND BLASTER 16 

• DUAL SPEED CD ROM 

• MICROPHONE, SPEAKERS, VOICE ASSIST 
(Voice Recognition Software) 

• BUNDLED CDS INCLUDE: 

•SOFT TOOLWORKS ENCYCLOPEDIA 

• ALDUS PHOTOSTYLER 

• ANIMALS SAN DIEGO ZOO 

• MACROMIND ACTION PRESENTATION PACKAGE 

• AUTHORWARE STAR-MPC DEVELOPMENT PACKAGE 

• MATHAMATIC TEMPRA • PC ANIMATE PLUS 

• HSC INTERACTIVE-MPC DEVELOPMENT 

X17170.$1199.00 

XI7175.(+ $150 for Sound Blaster 16 ASP) 
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HUGE SAVINGS ON SOUND 
BLASTER CARDS 


SOUND BLASTER 

DELUXE II 

The Sound 
Blaster Deluxe 
is the ultimate 
sound board 

that easily plugs into any slot 
in your IBM, PC, XT, AT, 386 etc. 

• Text to Speech synthesizer 

• 11 Vice FM music synthesizer 

• Digitized Voice output with 4 KHz to 44, IKHz Sampling rate. 

• Digitized voice input (8 Bit Analogue to Digital conversion) 

• Built-in Midi Interface for connecting Musical instruments 

• Built-in joystick port 

• Built-in stereo Power amplifier 

• Bundled software includes: Sbtalker for reading ASCII files & Dr 
Sbaitso 

•Voxkit Voice development toolkit for recording • Sounds talking, Parrot 
mimics your speech • FM Intelligent organ creates orchestra like music 
using your PC keyboard as input. • Jukebox - A Windows three 
application • Creative wave studio • Creative talk Scheduler 

• Creative Mosaic. 

3.5" version Now XI 7080 .Only $119.00 

SOUND BLASTER PRO DELUXE 
XI7082 Now Just.$199.00 


SOUND BLASTER 16 ASP 


•16-bit CD-quality stereo sound 
sampling and playback with auto 
dynamic filtering ensures low noise 
and crystal-clear recording 

• Enhanced 4-operator, 20-voice 
FM music synthesizer with realistic 
instrument sounds 

• ASP (Advanced Signal Processing) 
technology for downloading and 
performance complex algorithms 

• Improved stereo digital mixer with 
10 channels, 32x2dB steps, tone 
control and recording input mixer 

• MIDI interface: MPU-401 UART and Sound Blaster modes 

• CD-ROM interface 

• Joystick port 

• Wave Blaster Upgrade Option: 

Daughterboard that expands your music synthesis horizon to the 
professional level 

• Compatible with Sound Blaster, Windows 3.1, MPC and OS/2 2.0 

• Includes a full library of professional software 

XI7065.$469.00 



ALSO AVAILABLE 

Dual Speed CD-ROM & aldus 
Photostyler CD (for use with Sound 
Blaster Pro, Pro V2, SB 16, SB16-ASP) 

XI7180.$599.00 

Dual Speed CD-ROM, Conroller & 

Aldus Photostyler CD (for use with SB, 
Thunderboard, Adlib, Sound Command¬ 
er & others) XI7190.$699.00 
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ROD IRVING ELECTRONICS NEW TURBO Accelerator Card (Paradise).... S185 


Rod Irving OUT NOW 



140 PAGE 
CATALOGUE 
COME IN 
AND PICK 
UP YOUR 
COPY 


CATALOG U E 


LOOK AT WHAT YOU GET 

ALL SYSTEMS INC. 2 OR 4 MEG RAM -101 
KEYBOARD - SUPER VGA (1024 X 768) (0.28" 
DOT PITCH) COLOUR MONITOR - 2 SPG PORTS 
-1 MEG VGA CARD -1.44 MEG 3V4" OR 1.2 5 
%*' F.D.D. 18 MEG 8HAREWARE SUPPLIED MC. 
GAMES, SPREADSHEET, DATABASE, WORD 
PROCESSOR, CASHBOOK & ACTING SOFTWARE 
BOUR WARRANTY 


386SX-40 SYSTEMS ifyAKimhi-YAlM 

With a 131M HD 2M RAM...$1320.$1090 

With a 212M HD 2M RAM $1370 S1130 
With a 260M HD 2M RAM ..$1450 ..S1200 
With a 345M HD 2M RAM $1585 $1310 

With a 424M HD 2M RAM .$1805.S1495 

With a 525M HD 2M RAM $2205 $1825 


SOUND BLASTER DELUXE 

Digital voice channel 
Voice imput (digital sampling) 
Games port - MIDI interface 
Built in Amplifier 
FM Intelligent organ 
Talking Parot 

nEEEEC 

SOUND BLASTER PRO 
20 voice, 4 operator FM 
Music synthesizer 
Joystick port 
Built in MIDI interface 
Microphone and line inputs 
High performance CD ROM 
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386DX 40 128K Cache SYSTEMS 

With a 131M HD 4M RAM ..$1715.S1415 

With a 212M HD 4M RAM ..$1765.S1465 

With a 260M HD 4M RAM S1845.$1535 

With a 345M HD 4M‘RAM...S1980.$1645 

With a 424M HD 4M RAM ..$2200.$1820 

With a 525M HD 4M RAM...S2600.$2150 


386DX-40 Local Bus Upgradeable 

With a 131M HD4M RAM...S1810.$1495 

With a 212M HD4M RAM ..$1860.$1535 

With a 260M HD 4M RAM ..$1940.$1610 

With a 345M HD4M RAM...$2075 $1720 

With a 424M HD 4M RAM ..$2295.$1895 

With a 525M HD 4M RAM . $2695.$2225 

486DX-33 256K Cache SYSTEMS 
With a 131M HD 4M RAM...$2070.. $17 0 

With a 212M HD 4M RAM $2120.$1750 

With a 260M HD 4M RAM ..$2200.$1820 

With a 345M HD 4M RAM $2335.$1930 

With a 424M HD 4M RAM . $2555.$2110 

With a 525M HD 4M RAM ..$2955.$2440 

(11 Slot Lor .<1 Bus Moihorbo.tr d ) 


486DX-50 256K Cache SYSTEMS 

With a 131M HD4M RAM ..$2435.$2010 

With a 212M HD 4M RAM...$2485.$2050 

With a 260M HD 4M RAM ..$2565.$2120 

With a 345M HD 4M RAM ..$2700.$2230 

With a 424M HD 4M RAM ..$2920.$2410 

With a 525M HD 4M RAM . $3320.$2740 

ClSIot Local Bus Motherboard » 


486DX2-50 256K Cache SYSTEMS 

With a 131M HD 4M RAM...S2340.S1935 

With a 212M HD 4M RAM S2390.$1975 

With a 260M HD 4M RAM...S2470.$2045 

With a 345M HD 4M RAM . $2605 S2155 

With a 424M HD 4M RAM . $2825 $2330 

With a 525M HD 4M RAM ..$3225.$2665 

Cl Slot Local Bus Motherboard) 


486DX2-66 256K Cache SYSTEMS 

With a 131M HD 4M RAM ..$2520.$2080 

With a 212M HD 4M RAM $2570.S2120 

With a 260M HD 4M RAM ..$2650.S2190 

With a 345M HD 4M RAM...S2785.S2300 

With a 424M HD 4M RAM ..S3005.$2840 

With a 525M HD 4M RAM . $3405.$2845 

(3SlolLoi.il Bus Motherboard ) 


LOCAL BUS 1M VGA CARD..$99.00 EXTRA 
LOCAL BUS I O CARD $99.00 EXTRA 


HARD DRIVE SPECIALS zvrwr 

SEAGATE DRIVES. Ring for lataet prlcaa. 


Cap Volca.C AvAcc Brand 
131M YES 
212M YES 
255M YES 
345M YES 
420M YES 
540M YES 


MONfTORS 
SUPER VGA 
14 M 1024x768 0.28" Dot 
Pitch.$399 


NON-INTERLACED 
14" 1024x768, 
0.28" Dot Pitch. 


XGA 15" 1280x1024 
DIGITAL.$729 


VERBATIM DATALIFE 

PLASTIC BOXES 


IGf 

$20.95 

$31.95 

$16.95 

$21.95 


Daacripbon 1 -9 

3ft DS/DD $21.95 
3ft DS/HD $32.95 
5 Va DS/DD $17.95 
5V4 DS/HD $22.95_ 

VERBATIM DATALIFE 

CARDBOARD BOXES 

Daacripbon 1-9 10+ 

3ft DS/DD $17.95 $16.95 
3ft DS/HD $27.95 
5Y4 DS/DD $12.95 
5 1 /. DS/HD $17.95 


$25.95 

$11.95 

$16.95 


SEA 
16ma SEAMAX 
16ms WD 
12ms WD 
12ms WD 
12ms SEA 


Tax Inc. 

$349 

$379 

$459 

$579 

$799 

$1199 


Tax Ex. 
$298 
$310 
$379 
$478 
$660 

$998 


MATHS CO-PROCESSOR 

387SX SL.. .$179 387DX.$189 

387DX-40....S179 387SX-40...S179 
High speed modem users 

16550 F.I.F.O UART.$26.95 

VGA CARDS 

256K VGA 16 BIT.$39.00 

512K VGA 16 BIT.$79.00 

1 MEG VGA CARD.$119.00 


5 electronic; 4 
5 electronic! 

5 electronic! 

5 ELECTRONIC® 

5 electronic! 

5 ELECTRONIC.*] 

5 electronic! 
i electronic;] 

3 electronic! 

3 ELECTRONIC.*! 

3 ELECTRONIC*! 

3 electronic! 

3 ELECTRONIC.® 

3 ELECTRONIC® 

3 ELECTRONIC*] 

3 ELECTRONIC*! 

3 ELECTRONIC*] 

3 ELECTRONIC® 

3 ELECTRONIC.*! 

3 ELECTRONIC.® 

3 ELECTRONIC.! 

3 ELECTRONIC.® 

3 ELECTRONIC® 

3 ELECTRONIC.® 

3 ELECTRONIC® 

3 ELECTRONIC*] 

3 ELECTRONIC: 

3 ELECTRONIC** 

3 ELECTRONICS 
• 3 ELECTRONIC? 

3 ELECTRONIC.*) 

3 ELECTRONIC.*! 

3 ELECTRONIC.*! 

3 ELECTRONIC.*! 

3 ELECTRONIC.*! 

3 electronic: 

3 ELECTRONIC*] 

3 ELECTRONIC.*! 

3 electronic! 

3 electronic! 

3 ELECTRONIC.! 

3 ELECTRONIC.® 

3 ELECTRONIC.! 

3 ELECTRONIC^ 

3 ELECTRONIC.! 

3 ELECTRONICS 

3 electronic; 

3 ELECTRONIC? . 

G ELECTRONIC.! 

G electronic! 

G ELECTRONICS 

g electronic; 

G electronic* 

G ELECTRONICS^OCTVlVJWfci 
G ELECTRONICS BOD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS 
G ELECTRONICS ROD IRVING ELECTRONICS ROO IRVING ELECTRONICS ROO IRVING ELECTRONICS 
G ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS 
G El ECTRONICS ROD IRVING ELECTRONICS ROO IRVING ELECTRONICS ROO IRVING ELECTRONICS 
G Fl FOTRONICS ROO IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS 


MOTHERBOARDS 

386SX-41 LM 47 32K Cache..$169 

386DX-40 128K Cache.$249 

NEW 386DX-40 128K Cache with 
Upgadabte CPU socket and Local 

Bus Slot.$369 

486DX-33 256K Cache with 
upgradable CPU socket end 2 

Local Bus Slot...$795 

486DX-50 256K Cache L.B... $119! 
486DX2-50 256K Cache LB..$1095 
486DX2-66 256K Cache LB..$129! 

486-50 EISA.$1795 

486-33 EISA/VESA full 32 bit$259! 
YES OUR MOTHERBOARDS COME 
WITH CACHE RAMI 


JOYSTICKS 

OS - 123 WARRIOR 5 

IBM Compatible (15 pin).$39.95 

OS - 133 

APPLE & IBM Compatible 

( 9 & 15 pin).$39.95 

AVIATOR 5 

'Authentic aircraft control yoke 
'Automatic control yoka centering 
'Realistic Altitude / Level Indicator 

.$79.95 

386 & 486 machine* require 

additional game card..$19.95 

MOREATOURSTORES 


Etrors and Omissions excepted Prices subject to change without notice due to 
RAM CPU price availability fluctuations. IBM 1 PC'. Microsoft' arc all registered 
trademarks ol their respective owners. Electronics Australia. Dec 93 


STU DENT SOFTWARE 

Lotus 123 V4 for Windows. $179 

Lotus Freelance V4.$184 

MS Powsrpoint for Windows.$230 

MS Projsct for Windows.$340 

MSPublishsrfor Windows.$110 

MS Works for Windows.$123 

Norton Back-up for Windows.$99 

Norton Desktop for Windows.$155 

On Targst for Windows.$139 

Quattro Pro for Windows.$99 

Word psrf set 6.0.$189 

STUDENT ID REQUIRED WHEN ORDERING 


SALE NOW ON 


CITY STORE HAS 3 ONLY | 
9 PIN PRINTERS'MT81' 
$149.00 

BE VERY QUICK! 


MEMORY 1-9 10-99 100* 

41256-08. ...S4.95 S4.75 $4.50 

44256-07..S11.95 $10.75 $9.95 
SIMMS 1-9 10-24 25+ 100+ 

1M x 9-60 $129 $125 $120 $115 
1M x 9-70 $99 $93 $92 $89 

256K-70 $24 $23 $22 $19 

4M x 9-70 $369 $359 $349 $339 
4M x 9-60 $449 $439 $429 $419 
NEW 72 pin RAM Modules 

4 MEG RAM.$489 

8 MEG RAM.S938 

16 MEG RAM.$1,619 


SHAREWARE SOFTWARE 
OVER 1500 TITLES TO 
CHOOSE FROM. ONLY $3.95 
FOR A 5W DISK 
SHAREWARE CAT. $3.95 


EPSON PRINTERS 

STYLUS800 

Epsons nsw ink jst technology 
dslivsrs 360 x 360 dpi tsxt & graphics^ 
'48-nozzle ink jst dot matrix 
*180 cps LQ (12cpi) 

*9 standard fonts 
*Parallsl port standard 
*100 sheet paper ceeeette 

ONLY.$599.00 

LQIOO 

24 pin printer 200cps. d.s. 

ONLY.$399 or $329(ex tax)| 

LQ570+ 

24 pin printer 252cps. d.s. 

ONLY.$589 or $489(ex tax)E 

LX-400 9 pin 180cpe 80col.$249 

LX-850 9 pin 240cps SOcol.$375 

LQ-860 24pin 295cpe 80coi.$10951 

LQ-870 24pin 330cps SOcol.$950 

LQ-1070 24pin 252cpe l36col.$795 

LQ-1170 24pin 350cpe 136col.$1149[ 


HERE'S JUST A SMALL SELECTION 
OF IBM CARDS THAT WE STOCK 

2 PORT SERIAL CARD.$39 

CLOCK CARD.$39 

GAMES CARD.$29 

2 WAY FDD CONT...-...$89 

8 BIT ETHERNET CARD.$235 

16 BIT ETHERNET CARD...$295 

PARADISE ACCELERATOR CARD. $229 

CIRRUS S3 VGA CARD...$179 

LOCAL BUS VESA CARD 1M.$199 

2M OAK VGA 1280x1024 LocBue...$399 
High Speed Dual Serial Port Card...$99 


m 


EPSON LASER PRINTIER 
EPL5200 

*6p.p.m. *300 dpi *Expandable 
memory up to 5Mb *14 Bitmapped | 
& 13 Scalable fonts $1399 


BULK DISK PRICES 


3’>" DS HD FORMATTED AND PRETFSTED WITH SOFTWARE 
FOR DATA INTEGRITY AND RELIABILITY 


ALL PRICES / BOX OF 10 - WITH LIFETIME WARRANTY. 
COME COMPLETE WITH WRITE PROTECT AND LABLES 


5ft DS DD $4.50 $4.30 $4.30 $3.95 $3.95 

5'/» DS HD $8.50 $7.95 $7.90 $6.90 $6.90 

3ft DS/DD $8.50 $7.95 $7.90 $6.90 $6.90 

3ft DS HD $10.50 $9.95 $9.75 $8.95 S8.50 


EITESFJ 

3 BUTTON MOUSE 
WITH 3ft" 
SOFTWARE 
$24.95 


FA^rtbLLS 

210x11.5x30m 
215 x 24.5 x 30m 
210 x 25.4 x 30m 
1-8 10 + 
>4.95 *3.95 


JAPANESE TECHNOLOGY 
TOP BRAND DISK DRIVES 
1.44MB 3ft" F.D.D.$79.00 
1.2MB 5%" F.D.D...$89.00 
3ft CRADLE.$9.95 


12V SOLAR CAR 
BATTERYCHARGER 
was (20.D5 
NOW $15.95 
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,00 IRVING 


RITRON POWER 2001/ 0 IRVING 

100WATTINVERTER ]OD IRVING 

12V DC TO 240V AC lOO IRVING 

GREA T FOR CAMPING, BOA TING "OD IRVING 
“ID IRVING 
ID IRVING 


ONLY. $89.00 
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ROD IRVING ELECTRONICS Ry Ltd 

FORTHE SERIOUS COMPUTER USER Est 1977 acn 005 426 437 


cLfcLr I nurviv^o nv-MJ invirMm c 
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MELBOURNE: 

OAKLEIGH: 

NORTHCOTE: 

BOX HILL: 

ADELAIDE: 

SYDNEY: 

MAILORDER: 

MAIL ORDER HOTLINE: 008 33 5757 STD ORDER 


48A’BeckettSt. Ph:(03) 663 6151: Computers Ph:639 1640 
240c Huntingdale Rd. Oakleigh. Ph: (03) 562 8939 
423 High St. Northcote. Ph: (03) 489 8866 
1031 Maroondah Hwy. Box Hill. Ph: (03) 899 6033 
241 -243 Wright St. Adelaide. Ph. (08) 211 7200 
74 Parramatta Rd. Stanmore. N.S. W. Ph: (02) 519 3888 
(03) 543 7877 (local) Fax: (03) 543 8295 


BULLETIN BOARD 

PH: (03) 562 7877 


TAX EXEMPT SALES: Government, Corporate Seles 

HEAD OFFICE: 56 Renver Rd. Clayton Ph: (03) 543 2166 Fax (03) 543 4871 
OFFICE HOURS 9am • 6pm Monday - Friday 

BLUE STAR COMPUTERS: 

MELBOURNE: 271 Maroondah Hwy. Ringwood. (03)870 1800 Fax:(03)879 3027 J 
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Construction Project: 

IMPROVED DECODER 
FOR ACS SIGNALS - 3 

To round off our description of Bob Parker’s improved low cost decoder for ACS signals, this article 
describes how to fit it into a Realistic 12-625A AM/FM portable mono radio, readily available from 
Tandy stores. This conversion is even simpler than with the Digitor model discussed last month, and 
can be performed without even removing the set’s main PCB from the case. 



Taken after the prototype receiver had been converted, this photo shows where 
the various connections are made to the main PCB. Note that the ‘upper’ lead of 
capacitor Cl (centre) is cut to provide a take-off for the ‘normal’ audio. 


by JIM ROWE 

Before we get into the details of fit¬ 
ting Bob Parker’s new ACS decoder 
module inside the Realistic radio, I 
should perhaps explain how this further 
‘application story’ came about. 

As it happens, I had started to work 
on a new ACS decoder design myself, 
before we learned about the Parker 
design. And during a discussion with 
Bob Barnes, of RCS Radio, it was 
suggested that a radio which might 
well be suitable for conversion to 
ACS reception was Tandy’s Realistic 
model 12-625A — a reasonably priced 
set with AFC on the FM band, a good 
slider-type tuning dial, and a respectable 
100mm speaker. 

So a sample set was obtained courtesy 
of Tandy, and I carried out some tests. 
However with the PLL type of ACS 
decoder design that / was pursuing, it 
turned out that the level of ACS subcar¬ 
riers present at the FM detector of the 
12-625A was not really sufficient to 
produce clean and low noise decoding. 

I concluded at the time that this was 
possibly because the set had been 
designed for only mono reception — 
presumably the FM IF strip was of rela¬ 
tively narrow bandwidth, and the filter¬ 
ing at the output of the detector itself 
fairly severe. 

It was soon after discovering this 
complication that I learned of Bob 
Parker’s successful development of 
his decoder. And when I heard the 
performance of this design, there was 
no doubt about which one we would 
publish. My own design was quietly 
scrapped, and we encouraged Mr 
Parker to try fitting his decoder into 
another readily available set: the 
Digitor A-5235. 

This conversion worked extremely 
well, and showed just how good the 
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slightly unorthodox Parker decoder was, 
at producing really clean and low distor¬ 
tion ACS audio from relatively weak 
signals. In fact the performance with the 
Digitor was so good that it made me 
wonder — would the Parker decoder 
perhaps give satisfactory results with 
the Realistic mono receiver, too? 

The only way to answer this was to 
try it out, so the Realistic set was re¬ 
opened and temporary connections 
made between it and a decoder. The 
results were not only satisfactory, but 
again excellent — virtually indistin¬ 


guishable from those with the Digitor in 
fact, although the Realistic does seem to 
need a slightly stronger signal from the 
antenna. 

So that’s the background to this third 
article. As you can see from the photos, 
I went ahead and worked out how to fit 
a decoder into the Realistic neatly, and 
in a fairly convenient way. You don’t 
even need to remove the main PCB 
from the case, as it happens... 

To make this conversion a little dif¬ 
ferent from that adopted by Bob Parker 
for the Digitor, I have deliberately used 










a pair of miniature toggle switches 
rather than a rotary switch for the 
power/audio/subcarrier switching. 

Apart from showing you how to fit 
the Parker decoder into another readily 
available and low cost receiver, then, 
this article should also give you more 
ideas about converting any suitable FM 
receiver or tuner. 

Conversion details 

If you’re careful, the full conversion 
of the Realistic 12-625A receiver can be 
done with the front of the case detached 
from the rear, and merely ‘swung out of 
the way’ without disconnecting any of 
the wires connecting the two. 

All of the connections to the main 
receiver PCB can be made from the 
component side, without removing it 
from the case rear, as mentioned above. 
There are only six holes to be drilled in 
the case rear to mount the two addition¬ 
al toggle switches and decoder PCB, 
and if you carefully use a hand drill 
and reamer, even these can be carried 
out without damaging any of the com¬ 
ponents or wiring. 

The front of the set can be detached 
and swung away for these operations 
simply by removing the four recessed 


screws at the rear of the case, and also 
removing the knobs for the volume 
control, tone control and AM/FM 
switch. All three knobs are splincd and 
simply pull off the shafts — but you 
may need to use a pair of very thin knife 
or spatula blades to loosen them initial¬ 
ly, as they fit quite tightly. Take care not 
to damage either the knobs or the front 
of the case, of course. 

The Realistic set uses mainly discrete 
components and a fairly standard ‘ratio 
detector’ type of FM detector, as you 
can see from the partial schematic. The 
output composite audio is developed 
across both capacitors C24 and C25 
(500pF), and normally fed through a 
two-stage filter consisting first of resis¬ 
tors R21 and R24 (6.8k) with capacitor 
C29 (lOnF), and then resistor R25 (lk) 
and C30 (lOnF). 

These filters not only provide the 
usual FM de-emphasis, but since this is 
a mono set they also remove the stereo 
pilot tone and difference signal — along 
with the ACS subcarriers. The signal 
reaching the ‘FM/AM’ mode switch is 
therefore purely mono audio. 

To pick up the ACS subcarrier signals 
for our decoder, then, we need to tap 
into the ratio detector right at the reser¬ 


voir capacitor C25 (lOuF) — at one end 
or the other, it doesn’t make any dif¬ 
ference. It turns out that there is ade¬ 
quate subcarrier level at these points to 
operate the Parker decoder, despite the 
modest IF bandwidth and filtering al¬ 
ready provided by resistors R22/R23 
and capacitors C24/C26. 

I elected to lap in on the R24 side, as 
you can see. This point is easily acces¬ 
sible on the PCB, and if you’re careful 
you can solder directly to the lead of 
resistor R24 itself on the end nearest 
C25, on the component side of the PCB. 
Just use a small, well-tinned iron, and be 
fairly quick so you don’t damage the 
resistor or melt the solder under the 
PCB. (It helps too if you scrape the lead 
of the resistor clean with a scalpel or 
hobby knife, before you make the joint.) 

With one of the two miniature toggle 
switches (SW1) used purely for switch¬ 
ing the decoder’s filtering between the 
two ACS subcarrier frequencies, the 
other switch (SW2) is used for both 
ACS power control (SW2b) and switch¬ 
ing between ‘normal’ and ‘ACS’ recep¬ 
tion (SW2a). This keeps everything 
surprisingly straightforward. 

Happily Bob Parker’s decoder is not 
particularly critical in terms of supply 
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Improved decoder for ACS signals - 2 
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This rear view of the converted receiver shows the location of the mounting 
screws for the decoder module, and also the two miniature toggle switches. 


voltage, operating on anything between 
about 6V and 30V DC. This allows us to 
derive its supply directly from the main 
positive rail in the Realistic set, which 
varies between 6V when batteries are 
being used, and 7.5V when the mains 
supply is operating. 

The most convenient point to make 
the supply tap is at the ‘load’ side of 
power switch S4, which is on the. set’s 
volume control. The appropriate lug of 
the switch is again accessible from the 


top of the PCB, via a small hole which 
is just to the left of the volume control 
spindle (looking from the front). 

The remaining connections and 
switching are for the audio signals. With 
this set, the easiest approach turns 
out to be breaking the link between 
coupling capacitor C41 (O.luF) and 
the top of the volume control, and 
using shielded leads to switch SW2a to 
allow selection of either the original 
audio signal from the AM/FM switch 


(via C41), or the new ACS audio from 
the decoder. 

The track connecting C41 and the 
volume control is itself under the PCB, 
but it’s quite practical to cut the ap¬ 
propriate lead of C41 itself, to save 
removing the board for this one step. 
The capacitor is a reasonably sturdy disc 
ceramic type, and since we only need to 
solder the active conductor of a short 
length of shielded wire to its ‘free’ lead, 
there isn’t any great likelihood of 
damage if you’re careful. 

We don’t need to solder to the pad 
under the PCB, because the connection 
from the rotor of SW2a can be made to 
a lug at the volume control itself. So the 
trick at C41 is to cut its ‘top’ lead (i.e., 
the one nearer the volume control) as 
close to the PCB as you can, leaving as 
much lead as possible still attached to 
the capacitor. I found this fairly easy, 
using a small pair of sharp side-cutters. 

(Note that even if you did manage to 
damage the capacitor, it wouldn’t be a 
tragedy. All you’d need to do is crush it 
with a pair of pliers, to leave only the 
‘lower end’ lead still connected to the 
PCB. Then you can solder a replace¬ 
ment O.luF metallised polyester 
(‘greencap’) or similar to this lead.) 

Note that the shield braid of the lead 
from this free end of C41 to switch 
SW2a is only connected at the switch 
end, being cut off and taped at the 
capacitor end. 

The second shielded lead runs from 
the rotor of SW2a to the volume control, 
and here we are again in luck as the 
three lugs of the control are again acces¬ 
sible from the top of the PCB, protrud¬ 
ing slightly through three holes above 
the spindle. 

As you’d expect the ‘top’ lug is on the 
left, the ‘bottom’ (earthy) lug on the 
right, and the rotor lug in the centre. So 
it’s a fairly simple matter to solder the 
active conductor of the shielded lead to 
the left-hand lug, and the shielding braid 
to the right-hand lug. 

And that actually completes the con¬ 
nections to the set’s main PCB and cir¬ 
cuitry. I’ve taken a photo of the 
modified set, which should make the 
procedure a little clearer. 

Switch, PCB mounting 

As you can see from the photos, the 
decoder PCB can be mounted quite 
neatly inside the rear of the case, be¬ 
tween the power transformer and the 
main receiver PCB, and just above the 
area occupied by the speaker magnet 
when the case is assembled. The two 
miniature toggle switches are also 
mounted on the case rear, just above the 
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As you can see from this further internal view, the decoder board and switches 
fit neatly between the receiver's power transformer and main PCB — behind the 
tuning dial, and just above the rear of the speaker when the case is assembled. 


decoder itself; the leads to the switch 
lugs don’t conflict with the tuning dial 
pointer or cord, if you’re careful. 

The trickiest part is of course drilling 
the four 3mm holes for mounting the 
decoder PCB, and the two 6mm 
holes for the two switches, in the 
rear of the case. I drilled the four 
holes for the PCB first, after carefully 
marking their positions on the outside 
rear of the case using the decoder PCB 
itself as a template. 

(I suggest you use the outside rear 
photo as a guide too, as to the correct 
position. Note that the two lower screw 
holes are actually in the lowest ‘ventila¬ 
tion groove’, while the other two are in 
the flat area above the topmost groove.) 

After drilling these holes carefully 
with a hand drill, I then marked the two 
switch positions carefully (again on the 
outside), and drilled these also with the 
3mm drill. Then I used a tapered hand 
reamer to enlarge each hole carefully, 
until the threaded switch ferrules just 
slipped through. By taking care, the 
reamer didn’t cause any damage to the 
tuning dial or cord inside. 

(Thus encouraged, I even had the 
temerity to drill a 1.5mm hole below 
each main switch hole, to take the 
spigot of their anti-rotation washers. 
This probably wasn’t necessary, but I 
hate toggle switches that rotate 
out of position! 

The correct location of the small holes 
was found using one of the washers on a 
switch, on the outside, to scribe a tiny 
arc below each main hole. The holes 
were covered up using the small labels 
added to mark the switch functions, 
visible in the rear photo.) 

I elected to mount the decoder PCB in 
the case using four short tapped plastic 
spacers (10mm long). This allows 
clearance for the soldered joints, etc 
under the PCB. As the spacers come 
with relatively short 3mm round-head 
screws, I therefore had to lightly 
‘counterbore’ the mounting holes on the 
outside of the case rear, using a 7mm 
drill, to allow the screw heads to be 
recessed and give the threads adequate 
entry into the tapped spacers. The same 
drill was also used to de-burr the holes 
inside the case. 

To begin the assembly, I attached the 
mounting spacers to the decoder PCB, 
and then completed all of wiring be¬ 
tween the switches, decoder PCB and 
receiver PCB — with both switches and 
decoder module sitting loosely on a 
sheet of stout cardboard, just above the 
transformer and dial (but roughly in 
their final positions, to allow the final 
lead lengths to be judged). 


After finishing the wiring the conver¬ 
sion could even be tested in this ‘loose’ 
state, and the decoder preset pot ad¬ 
justed to set the ACS audio level so that 
it matched the ‘normal’ audio. 

Note that only two of the leads in the 
whole conversion need to be shielded: 
the audio leads, between SW2 and C4 
and the volume control. The shields of 
both these cables connect together at the 
switch, and a short length of insulated 
hookup wire used to connect this ‘earth’ 
to a decoder PCB ‘GND’ pin. The other 
end of the shield on the lead to C4 is 
insulated, as mentioned earlier, but that 
of the volume control lead is connected 
to the main PCB earth at the volume 
control, and actually forms the earth 
return for the decoder. 

The remaining leads between the 
switches, decoder PCB and main PCB 
can be run in ordinary insulated hookup 
wire. But keep them as short as possible 
— only allow just enough length so that 
they’ll run without strain, from one con¬ 
nection point to the other. Excessive 
length could cause instability or noisy 
ACS reception. 

Once all of the wiring is completed, 
it’s then a fairly easy matter to mount 
the two toggle switches and decoder 


PARTS NEEDED FOR THE 
REALISTIC CONVERSION 

2 Miniature toggle switches 
4 Insulated tapped spacers, 10mm long 
with matching 3mm mounting screws 
2 Lengths shielded audio cable, 
each about 200mm long 
Various lengths of insulated hookup 
cable 


PCB inside the rear of the case, to finish 
the main part of the conversion. Just 
make sure that the leads to the switches 
do not foul the tuning dial pointer or its 
cord — try turning the tuning knob to 
move the point along the scale and back 
again, to check that there’s no fouling. If 
there is, you may need to tape them out 
of the way. 

With this done, you should be able to 
turn the set on again, and check that 
everything still works as it should. 
Providing there is an FM station or two 
with ACS subcarriers, with a reasonable 
signal strength in your area, you should 
be able to tune in the signal normally on 
FM, then switch to ‘ACS’ using SW2, 
and then listen to either one, or either of 
the ACS signals simply by selecting 
them using SW1. 

You may need to ‘tweak’ the preset 
pot on the decoder board slightly at this 
stage, using a small long-bladed 
screwdriver, to achieve a proper balance 
between the ACS and normal audio 
levels. Other than that, if all seems well 
it’s purely a matter of re-assembling 
the receiver case and fitting the main 
knobs again. Your ACS conversion 
should then be complete, although you 
may want to add some little labels to the 
rear of the case as I did, to mark the 
switch functions. 

Happy ACS reception — but don’t 
forget, although you can legally lis¬ 
ten to the ACS signals, our under¬ 
standing is that you can’t record them 
or cause them to be ‘publicly 
performed’ by feeding them through a 
public address system, telephone 
‘music-on-hold’ facility etc., without the 
authority of the programme provider. ❖ 
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Construction Project: 

DIGITAL PHOTO TIMER 

This microprocessor-controlled timer has a keyboard to enter the required time delay, and an on¬ 
board relay to drive a load. It can measure in minutes and seconds or hours and minutes, and fea¬ 
tures a four-digit LED display. It’s very simple to build and use — thanks to the microprocessor. 

by JEFF MONEGAL 


We’ve called this project a 
‘photographic’ timer, as this is the need 
that prompted its design. However, a 
timer is a timer, regardless of where you 
use it, and one that has an onboard relay is 
likely to find many applications. 

A feature of this design is how easy it is 
to use. You enter the required time delay 
on the 12-key keypad. When a key is 
pressed, its value is shown on the display, 
shifting to the left as subsequent keys are 
pressed. Once the time is entered, you 
start the timer (and energise the relay) by 
pressing the crosshatch (#) key. 

Pressing the crosshatch key again will 
stop the counter and turn off the relay, 
with the display showing the remaining 
time. The countdown can be continued by 
pressing the crosshatch key again. 

The star key (*) will also stop the 
timing sequence. Here the relay is turned 
off, but this time the display reverts to 
showing the previously selected time 
delay. Pressing the star key again resets 
the time delay (and the display) to zero. 

The timer has a maximum countdown 
time of 99 hours and 99 minutes. You can 
enter a time of say, three hours 78 
minutes, but once the timer has counted to 
three hours 0 minutes, the next count will 
show two hours 59 minutes. 

If you select it, the counter will also 
count in minutes and seconds. Here you 
can either fit a switch and toggle between 
timing modes, or permanently enable one 
mode or the other with a link on the PCB. 
When the link is fitted, the counting mode 
is hours and minutes. 

If the timer is set to count in minutes 
and seconds, a buzzer will sound by puls¬ 
ing once a second during the last 10 
seconds of the programmed delay time. 
And to let you know it’s operating, a LED 
located in the centre of the display is 
pulsed at 2Hz when the timer is counting 
down. 

The onboard relay is rated at 5A 240V. 
The PCB layout is designed to take 240V 
wiring via the relay contacts, so you can 


use the timer to directly switch an en¬ 
larger or other low power mains-operated 
equipment The maximum load the relay 
can safely switch is around 1000W. 

However to keep the mains away from 
the timer, we suggest you use the onboard 
relay to switch another relay — par¬ 
ticularly if you want to switch loads of 
more than 500W. 

Here you would use the onboard relay 
(and possibly the 12V DC supply of the 
timer circuit) to operate the external relay, 
which then has all the mains wiring. The 
rating of the external relay (which could 
also be a solid-state relay) then deter¬ 
mines the maximum load power you can 
control. The timer is powered from a 12V 
AC plugpack, again to keep mains wiring 
away from the timer, and to keep the case 
size to a minimum. 

Now that you know what it does, here’s 
how the timer works... 


How it works 

The timer is based around a Motorola 
68705P3 microcontroller, which is sup¬ 
plied already programmed. If you’ve built 
the 68705 development system described 
in March 1993, then you might want to 
devise your own program. But for the cost 
of the kit (see end of article for details), 
you probably wouldn’t bother. 

The microcontroller IC1 constantly 
scans the keypad, waiting for a key press. 
This IC also drives the display via IC2, 
and does all the timing. Timing pulses are 
supplied to the microcontroller via its in¬ 
terrupt input These pulses are derived 
from the 50Hz mains supply, which are as 
accurate as you need for all but the most 
critical timing operations. 

The AC mains is sampled at the 12V 
secondary of T1 and conditioned by R6, 
R7, Dl, D2 and Cl. D1 clips the positive 



This photo shows the component side of the PCB. The board Is held to the lid of 
the case with screws fitted through standoffs. The keypad Is held to the PCB with 
four screws, through 9mm high standoffs. Notice that one of these screws Is close 
to a link — make sure the two don’t connect. 
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excursions of the 50Hz signal, limiting it 
to +5V, while D2 clips the negative half 
cycle and keeps it from going negative. 
R6 and Cl filter the signal and R7 forms a 
potential divider with R6. 

Data is sent to the display in serial form 
by IC1. The microcontroller firmware 


converts the parallel data (four bits per 
digit) into two 8-bit serial words, before 
sending them to the data input of display- 
driver IC2. To transfer the data, clock pulses 
are produced by the microcontroller and 
sent to the clock input of IC2 (pin 13). 

After the two 8-bit serial words have 


been transferred, the microcontroller 
sends the strobe pin (pin 12) of IC2 low. 
This loads the data into the display latches 
in IC2, which then updates the seven-seg¬ 
ment displays. The four common-cathode 
displays are multiplexed via transistors 
Q3 to Q6, which are driven by IC2. 

The relay is driven by Ql, which in turn 
is operated by ICl’s output port B, data 
line 2. Diode D7 limits the back EMF 
produced by the relay coil when Ql turns 
off. Port B, data line 3 operates Q7, which 
drives LED 1 so it pulses at a rate of 2Hz 
when the timer is counting down. 

The buzzer is driven by Q2, in turn 
operated by port B, data line 4. TTie buzz¬ 
er pulses during the last 10 seconds of the 
timing cycle, but only when the timer is 
set to count in minutes and seconds. The 
timing mode is set by the link between 
pin 11 of IC1 and the +5V supply. As you 
can see on the circuit diagram, pin 11 of 
the microcontroller is data line 3 of port 
C. The program senses the logic level at 
this input, and a logic 0 sets the mode to 
minutes and seconds, while a logic 1 sets 
it to hours and minutes. 

Therefore without the link, pin 11 is 
pulled low by R8, giving a logic 0 and 
setting the mode to minutes/seconds. 



The pre-programmed 68705P3 Motorola microcontroller continually scans the keyboard and operates the display via IC2. 
It drives the relay, buzzer and LED1 through Port B. Timing pulses are derived from the mains, and applied to the Interrupt 
Input (pin 2) of the microcontroller. 
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Digital photo timer 

When the link is added, the +5V supply is 
applied to pin 11, setting the mode to 
hours/minutes. The link can be replaced 
with a switch if you want to be able to 
select either mode. 

Power is supplied by a 240/12V AC 
plug pack, rectified by the fullwave 
bridge of D3-D6 and filtered by C4. This 
capacitor is unusually high in value, but 
has been chosen to ensure the supply is as 
stable as possible. Microcontrollers do 
not take well to noisy or unstable power 
supplies! The full DC output from the 
bridge rectifier supplies the relay, LED1 
and the buzzer. The +5V supply is regu¬ 
lated by the 7805 regulator and filtered by 
C5 and C6. 

Construction 

All components mount on a single¬ 
sided PCB. The four displays, the LED 
and the keyboard are mounted on the 
track side, and should be fitted last. 
Everything else is on the component 
side, as shown in the photo of Fig.2. 

There is nothing otherwise special 
about constructing this project, although 
you should take precautions to prevent 
damage due to ESD (electrostatic dis¬ 
charge) when handling IC1 and IC2, as 
these are MOS devices. 

As usual, make sure that all polarised 
components are correctly orientated. Use 
a small soldering iron to prevent acciden¬ 
tal short-circuits between soldered joints, 
as some of these are quite small and close 
together. Follow the component overlay 
diagram, although the PCBs supplied 
with the CTO AN kit are silk-screened 
and have the overlay on the board. We 
recommend you use IC sockets, to make 




U 

At 
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12 V AC 


The layout Is in two diagrams, as the display, LED and the keypad mount on the 
track side. You can connect a SPSTswitch in place of the HRS/MINS link, to make 
the timing mode selectable from the front panel. Note the links under IC2. 


The PCB pattern is 
reproduced here for use 
by individual construc¬ 
tors only. The pattern Is 
copyright to CTOAN 
Electronics, and boards 
cannot be sold by other 
firms. See the parts list 
for how to purchase the 
various components. 
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IC removal and replacement easier should 
the need arise. 

We especially suggest using an IC 
socket for IC1, as CTO AN Electronics 
will be updating the software from time to 
time. You’ll be able to take advantage of 
any updates by sending your 68705P3 
back to CTO AN, rather than buying a 
new one. However, reprogramming can 
only be done if the IC pins are clean and 
not covered in solder. 

Start with the wire links, then follow 
with the passive components (resistors, 
capacitors, diodes), the IC sockets and 
then the transistors. A heatsink should be 
fitted to the voltage regulator, which is 
held in place with a bolt through the heat¬ 
sink, the regulator and the PCB. The 
buzzer can be glued to the PCB to 
hold it in place. 

Once you’ve completed the top side of 
the board, mount the displays, the I .FT) 
and the keyboard on the track side. The 
displays should be about 10mm off the 
board. 

You’ll need to bend the end of their 
leads to give a right-angle, so you can 
solder the leads to the track in surface- 
mount fashion. The displays mount so the 
decimal point is facing the centre of the 
PCB. The top of LED 1 should be level 
with the top of the displays. 

The keyboard is mounted so the tops of 


the keys are about 4mm to 5mm higher 
than the LED displays. The keyboard fits 
through a cutout on the front panel, while 
the displays are behind a red transparent 
cover glued to the back of the front panel. 
The keyboard leads push into the holes in 
the pads and are trimmed off at the com¬ 
ponent side. 

Testing 

As usual, before testing the unit, check 
your work carefully to see there are no 
accidental short-circuits or bad connec¬ 
tions. At this stage, don’t fit the 
microcontroller IC into its socket If you 
haven’t fitted the mode link, the timer will 
be in minutes and seconds mode. 

Connect an AC supply of between nine 
to 14 volts to the PCB, then measure the 
voltage between pin 1 (ground) and 
pin 3 (positive) at the IC socket for IC1. 
This should measure +5V. 

If so, then switch off the power and in¬ 
sert IC1. Switch on again and press any 
key. The least significant (rightmost) dis¬ 
play should show a ‘O’. 

Now enter a time value, checking that 
the display shifts left as each key is 
pressed. When you press the crosshatch 
(#) key, the relay should operate and the 
display should start counting down, indi¬ 
cated by (he LED flashing at half-second 
intervals. The delay will depend on the 


position of the mode link (or switch if 
you’ve added one). 

Pressing the crosshatch key should start 
and stop the counting function. Pressing 
the star key should turn off the relay and 
make the display show the original time 
delay. Pressing the star key again should 
clear the display to zero. 

If all is well, then it remains to finish 
the front panel. If the unit is not 
working, don't immediately suspect IC1. 
All microcontrollers are tested before 
leaving CTO AN Electronics and they 
are quite rugged and reliable devices 
despite their complexity. If you are still 
unsure, then CTO AN will test it for you, 
free of charge. 

The prototype was fitted in a jiffy 
box, measuring 50 x 90 x 150mm. 
The PCB assembly attaches to the lid 
with standoffs between the PCB and the 
lid. You’ll need to cut a rectangle (about 
43 x 55mm) out of the lid for the key¬ 
board, and another (about 22 x 70mm) for 
the display. This cutout is then covered 
with a suitable piece of red transparent 
plastic. Make a label of some sort to cover 
any holes in the lid. 

File suitable relief holes in the bottom 
of the box for the AC supply and the 
wires to the relay. Then you’re ready to 
put the timer to work. ❖ 


All kits are reduced to clear. Min 15% off 

till stocks last, including 




flam No 

Description 

was 

Now 

Sava 

K0008 

5 id 20v POWER SUPPtr WT 

17.95 

1540 

15% 

K005I 

12V I6W FIDORO INVERTER 

34i0 

2740 

20% 

NO 102 

50MHZ DIGITAL FREQUENCY METER 

96.00 

7240 

25% 

KDI03 

IGHZ DIGITAL FREQUENCY METER 

285.00 19950 

30% 

KOI06 

NGH AOQJRACY 4-WGfT CAPACITANCE METER 

115.00 110.00 

1?/. 

KDI06 

POWER TRANSISTOR TESTER 

24.00 

1920 

20% 

KOI 10 

IQA DC ELECTRONS FUSE 

38i» 

30.40 

20% 

KDI30 

NEW IGHZ2 FREQUENCY COUNTER 

139.00 120.00 

15% 

KDI3I 

NEW 50HHZ FREQUENCY COUNTER 

87.95 

7650 

15% 

KD20S 

EXPANDED SCALE LED VOLTMETER 

I6D0 

1280 

20% 

KD207 

BASIC CAR ALARM 

1450 

1140 

20% 

N0252 

NGH CAPACITY FAST 04ARGER FOR NiCad 
BATTERCS 

124.00 

9380 

2S% 

KD30I 

2-SECTOR HOUSE SECURITY ALARM 

8740 

7550 

1?/. 

KD35S 

D6C0UGHT CHASER & COLOUR ORGAN 

15350 107.45 

30% 

mi 

VCEO TO TV TRANSMITTER (UHF) 

73.00 

47.45 

3?/. 

N04I6 

MULTISTATION HEtfSETNTEKOM SUB-STATION 

7250 

63.00 

IS% 

ND4I7 

POWER SUPPLY TO MULTISTATION HEADSET 
(SUPPORT 12) 

6250 

5435 

IS% 

10503 

SPEAKER PROTECTOR MONO 

1780 

14.70 

1?/. 

100505 

44NPUT Dl BOX FOR STAGE & AUDIO 

7750 

67.40 

15% 

10508 

KM 2-WAY CROSSOVER 

19.95 

1730 

1?/. 

KD5II 

2-STATION WRED NTEACOM 

38.95 

3380 

IS% 

10512 

FBRE OPTIC AUDIO UNK 

79.95 

64.00 

20% 

10554 

4 MESSAGE DIGITAL VOICE RECORDER 

12580 100.00 

20% 

KD602 

STEREO 50W+50W MD - STYLE AMPlfER 

28750 230.00 

20% 

10610 

I20W PU8UC MX3RESS AMPUFER 

47980 360.00 

25% 

10614 

I543W AMP MODULE 

89.95 

6750 

2S% 

PLUS MANY MORE . . 
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PARTS LIST 


Resistors 

All 1/4W, 5% unless otherwise stated: 

RI-4,8 10k 

R5,16,17 4.7k 

R6 47k 

R7 22k 

R9-15 68 ohm 

R18 Ik 

Capacitors 

Cl 0.22uF monolithic 

C2 0.1 uF monolithic 

C3 27pF ceramic 

C4 4700uF 16VW electrolytic 

C5 IOuF 16VW electrolytic 

C6 3.3nF ceramic 

C7 22nF ceramic 

Semiconductors 

D1,2 1N4148 silicon signal diode 

D3-7 1N4004 silicon power diode 

Q1-7 BC548 NPN transistors 

IC1 MC68705P3 8-bit micro¬ 

controller pre-programmed 
with timer program V2.01 
IC2 MC14499 4-digit LED 

driver, serial input 

REG1 7805 TO220 5V regulator 

LED1 5mm red LED 

DIS1-4 HDSP5303 seven- 

segment red LED display 
XI 4MHz quartz crystal 

Miscellaneous 

PCB, 138mm x 78mm coded CE-93-DPT; 
12V AC 500mA plug pack (not supplied in 
kit); PCB mount relay 12V coil; 12-key 4 x 


3 matrix keypad; 12V DC buzzer; plastic 
case to suit; heatsink for REG1; strip of 
red perspex to cover display; hookup wire; 
solder; nuts, bolts etc. 

A complete kit of parts (except plug pack) 
for this project is available from CTOAN 
Electronics for $59.95. Add $5.00 for post 
and packing. 

Individual components are also available 

gq follOWS 

Programmed 68705P3 (IC1)...$30.00 


MCI 4499 $8.00 

PCB $15.00 

Packing and postage ....$4.00 


Completely assembled and tested units 
(PCB assembly only) are also available, 
they do not include the plug pack, but 
come with a 12-month warranty. Cost is 
$94.00 plus $6.00 post and pack. 

CTOAN Electronics also offers a full back¬ 
up and repair service for the kit. Cost of 
any repair, excluding the microcontroller is 
$20.00 plus return postage of $5.00. 
Microcontroller chips will be tested free of 
charge if packed in the proper anti-static 
packaging and accompanied with $5.00 
for return postage and handling. Order or 
phone: 

CTOAN Electronics 
PO Box 211, 

Jimboomba, Old 4280 

Phone (07) 297 5421 

Copyright for this project is retained by 

CTOAN Electronics. 
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SHORTWAVE 

LISTENING 


by Arthur Cushen, MBE 



Radio Australia beams into Asia 

Radical changes in the role of Radio Australia have taken place recently with the transmitting mast 
at Shepparton being realigned towards Asia. Also, two additional 250kW transmitters are being 
installed at Cox Peninsula near Darwin, and Radio Australia's English programme is becoming 
available 24 hours a day on satellite. 


The transmitter site at Shepparton in 
Victoria has had a major reorganisation of 
its aerial systems, and the station will now 
use its lOOkW transmitters to broadcast 
into Asia. Some of the historic services 
from that site have come to an end. The 
transmitter aerials towards Africa have 
been demolished, while the antennas for 
South East Asia and Papua New Guinea 
will remain as they are. 

In the past, there were nine aerial sys¬ 
tems covering a portion of the South West 
Pacific and a long path to Europe — these 
nine arrays have been dismantled. Five 
new TCI curtain arrays have been in¬ 
stalled, and came into operation with the 
schedule change on September 28. 

Information from Nigel Holmes, the 
Frequency Manager of Radio Australia, 
indicates that there are two new 250kW 
Thomson transmitters being installed at 
the Cox Peninsula site near Darwin. 
These will add to the present three 
250kW transmitters already in operation. 
There are no changes at the Carnarvon, 
Darwin or Brandon sites, as they have al¬ 
ready been programmed to service the 
Asian area. 

A further innovation at Radio 
Australia is the introduction of a 24- 
hour satellite service, which operates in 
conjunction with the television transmis¬ 
sions from Australia, using a sub-carrier 
on that channel. 

Radio Australia was established by the 
Australian Government as a wartime 
measure to present the Allied case, as 
seen in Australia, to the peoples of Asia 
and the Far East, to send news from home 
to Australian forces overseas, and to 
counter enemy broadcasts. Originally 
known as Australia Calling, Radio 
Australia — the overseas service of the 
Australian Broadcasting Corporation — 
was inaugurated by the Prime Minister, 

Sir Robert Menzies in December 1939. 

Initial language transmissions in- 
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eluded English, German, Dutch, French 
and Spanish, to which were soon added a 
service in Afrikaans to South Africa and 
broadcasts in Italian. By the middle of 
the war, the emphasis had shifted from 
west to east, reflected by services in 
Mandarin, Japanese, Malay, Thai, Dutch, 
French and English. 

In 1950 Radio Australia became a 
permanent division of the ABC, thus en¬ 
suring its independence from the 
Australian Government — an important 
factor in maintaining the station's 
credibility and acceptance abroad. In 
1960, Japanese, which had been aban¬ 
doned in 1947, returned to the air¬ 
waves. Vietnamese broadcasts started in 
1962, and Cantonese two years later. The 
Papua New Guinea service started in 
1973 with English programmes, expand¬ 
ing to include Tok Pisin within the first 
year of operation. 

Radio Australia has a staff of 220, the 
majority working from a modern centre in 
Melbourne. This centre houses 18 studio 
and control booth areas, two news-read¬ 
ing booths, and a multi-track production 
suite for recording complex music and 
spoken word programmes. 

It is amongst Indonesians that Radio 
Australia finds one of its biggest audien¬ 
ces, according to a booklet celebrating 
Radio Australia's first 50 years. The In¬ 
donesian service broadcasts morning and 
evening sessions, providing a mix of 
news, information and entertainment. 
One of its most popular programmes is 
the daily English language session. 

Australia Calling was initially relayed 
from existing lOkW transmitters at 
Lyndhurst and Sydney. The escalation of 
the war in Europe, and its extension to the 
Pacific, necessitated the construction of 
an alternative high power station at Shep¬ 
parton, 192km north of Melbourne. This 
station began transmission in 1944, 
operating with one 50kW transmitter. Two 


further lOOkW units were added before 
the war ended. 

The 1960s saw an increase in high fre¬ 
quency transmissions by many interna¬ 
tional broadcasters into South East Asian 
areas. This led to the opening of a second 
station on the Cox Peninsula near Darwin 
in 1969. The third station, located at Car¬ 
narvon on the central coast of West 
Australia, also serves the South East Asian 
region. In 1984, the station was upgraded 
with the addition of a powerful 300kW 
transmitter — the most powerful in the 
Radio Australia network. The Carnarvon 
aerials can be directed to any part of the 
Asian region, from the Indian sub-con¬ 
tinent through to China and Japan. 

1989 saw the opening of Radio 
Australia's fourth transmission station, 
an interim facility at Brandon, near 
Townsville. The station makes use of 
three lOkW transmitters, relocated from 
the Lyndhurst station which was 
closed in 1988. 

WCSN for sale 

The Christian Science Monitor has an¬ 
nounced that it is selling its 500kW trans¬ 
mitter, WCSN Scotts Corner, Maine as a 
going concern. It will be adding a further 
500kW transmitter as a replacement at its 
site of WSHB, Cyprus Creek, South 
Carolina. Programme changes have also 
been made, and the station now carries 
hourly sessions instead of a two hour 
block as in the past 

It was apparently cheaper to sell the 
WCSN site to another broadcaster than to 
remove all the equipment and antennas 
down to the South Carolina location. 
The whole operation cost the Christian 
Science Monitor Church US$16.5 mil¬ 
lion over the past year, and just 
under half was used in keeping the trans¬ 
missions running. Once the WCSN 
site is sold, it should result in a saving of 
US$1.5m a year. 





AROUND THE WORLD 


ERITREA: Broadcasts from Asmara used to be received on 7380kHz, where the station 
used the slogan Voice of the Broad Masses of Eritrea. Now the operation is more of an 
international broadcast and — according to a verification received from PO Box 872, 
Asmara — it operates in several East African languages, but with no English transmis¬ 
sions. The language of Afar is carried at 0330 - 0400 and 1430 - 1500 on 5000 and 
7020kHz. The frequency of 7380kHz opens at 0330; at 0400 it carries a broadcast in 
Arabic and at 0500, Amharic. This transmission is also available on 3940kHz. 

ISRAEL: The Israel Radio Broadcasting Authority from Tel Aviv has English at 0500 - 
0600 on 7465, 9435 and 17,545kHz; 1100 - 1130 on 15,640, 15, 650 and 17,575kHz; 
and at 2000 - 2030 on 11,603, 11,675 and 17,575kHz. 

KUWAIT: The latest English schedule is 1800 - 2100, and broadcasts are on 9840 and 
13,620kHz. News is carried at 1830. 

NETHERLANDS: Radio Nederland from Bonaire is using 9720kHz from 0730 - 1025, 
replacing 11,895kHz. The earlier transmission at 0730 - 0825 is carried on 9630 and 
9720kHz. At 0930 English is also heard on 9810kHz, with these broadcasts originating 
from Petropavlovski in the CIS. 

NEW ZEALAND: The RNZI, Wellington schedule up to March 19 1994, when Daylight 
Time ends in New Zealand, is: 1650 - 1958 on a new frequency of 9550kHz, broad¬ 
casting Monday - Friday; at 1959 - 0658 on 15,120kHz, Sunday - Friday; on Saturday 
sign-on is 1900 - 0658 on 15,120kHz; and 0659 - 1206 on 9700kHz daily. When there 
is international sport, RNZI will use 9610kHz after 1207 up to 1648. 

USA: KTBN, operated by the Trinity Broadcasting Network (a television service in the 
United States), runs an audio service on shortwave for 24 hours of the day. The trans¬ 
mitter of lOOkW is located in Salt Lake City, Utah, though the mailing address is: PO 
Box A, Santa Ana, CA 92711, USA. Transmissions are noted on 15,590kHz, closing at 
0100 when a frequency change to 7510kHz is announced. This signal provides fair 
reception around 0600. 


The other facility operated by the 
Church is KHBI on Saipan; and that trans¬ 
mitter will continue, though there is to be 
some reduction in the schedule to Asia. 
The station has done some research on its 
listening audience — which is a difficult 
undertaking for international shortwave 
stations — but it estimates it has around 
nine million listeners each week. 

As well as broadcasting on shortwave, 
Christian Science Monitor has access to 
American Public Radio. It finds that the 
international audience is much larger 
than its internal audience within the 
United States, so its shortwave broadcast¬ 
ing is very important The whole opera¬ 
tion depends on the sale of WCSN, Scotts 
Corner, Maine; and it is estimated that it 
will be 18 months before that transmitter 
is sold and the replacement transmitter in¬ 
stalled at Cyprus Creek, South Carolina. 
WSHB broadcasts to Australia in several 
transmissions, and reception at 0800 - 
1000 is on 9840kHz. 

Clubs united 

Since 1982, four of the radio clubs in 
the South Pacific have been joined 
together under an umbrella organisa¬ 
tion, the South Pacific Association of 
Radio Clubs. 

SPARC works collectively on their be¬ 
half, and is affiliated with similar groups 
in North America (the Association of 
North American Radio Clubs), and in 
Europe (the European DX Council). 

Of the four clubs in SPARC, the oldest 


is the New Zealand DX Radio Associa¬ 
tion, which has recently celebrated its 
60th anniversary. It continues to function 
with its headquarters in Dunedin, and 
the address is; R. Dickson, 88 Cockerell 
Street, Brockville, Dunedin. Tune In' is 
the monthly publication of the 
NZDXRA; and its next Annual Meeting is 
to be held in April 1994 at Stag Valley, 
near Dunedin. 

The New Zealand Radio DX League 
was formed in 1948 from the old New 
Zealand DX Club, which had a history 
going back into the 1930s. The NZRDXL 
for the past 20 years, had its Administra¬ 
tion in Invercargill, and the writer was 
National President for 13 years. 

The Administration has now moved to 
Auckland, and the address of the 
NZRDXL is: PO Box 3011, Auckland, 
New Zealand. Over those 20 years, the 
Annual Meeting of the League has always 
been held in Oamaru, but this year its 
45th meeting was held in Auckland over 
the weekend of 16 -17 October. 

The Southern Cross DX Club in 
Adelaide was established in 1973, and it 


This item was contributed by Arthur 
Cushen, 212 Earn St. Invercargill, 
New Zealand who would be pleased 
to supply additional information on 
medium and shortwave listening. All 
times are quoted in UTC (GMT) which 
is 11 hours behind Australian Eastern 
Daylight Time and 13 hours behind 
NZ Daylight Time. 


celebrated its 20th anniversary in June 
with a special publication of DX Post 
The Southern Cross DX Club had very 
small beginnings, but it has now 
spread to cover all aspects of radio listen¬ 
ing and to provide a variety of informa¬ 
tion for its members. The address of the 
Southern Cross DX Club is PO Box 1487, 
Adelaide 5001. 

DX Australia, which has its publication 
DXer's Calling, also has a wide variety of 
information in its monthly publication, 
and it has increased in circulation and 
strength since its founding 11 years ago. 
Details concerning DX Australia are avail¬ 
able from PO Box 285, Mt Waverley, Vic¬ 
toria 3149. 

The SPARC clubs have achieved a lot 
in helping their members, with a major 
task being the compilation of a past and 
present Countries LisL Conventions have 
also been a chance for members of the 
four clubs to meet socially, being held in 
both countries. In 1992 at Mario in Vic¬ 
toria, members attended from Australia, 
New Zealand and the United States; 
while the 1994 convention will be held 
at Camp Iona near Oamaru in the South 
Island of New Zealand from 15-17 April. 
Information concerning this SPARC con¬ 
vention is available from Basil Jaieson, 
PO Box 179, Oamaru, New Zealand. 

Many club branches hold regular meet¬ 
ings, often monthly. These occur in Syd¬ 
ney, Christchurch, Dunedin, Auckland, 
Oamaru and Invercargill; while other 
groups meet on an informal basis. All 
clubs are happy to provide sample copies 
of their magazines, and details concern¬ 
ing membership and other activities. 

Saipan stations 

The operation of stations in Saipan goes 
back to March 1945 when the Voice of 
America commenced broadcasting on 
mediumwave with KSAI. In August, the 
same year, the Armed Forces Radio Ser¬ 
vice was noted on WXLD, 660kHz 
with IkW. These were the first broad¬ 
casts heard after the war. Later, several 
commercial mediumwave stations com¬ 
menced operation. 

It was on October 1, 1983 that the Far 
East Broadcasting station KFBS com¬ 
menced operation, and this was an inter¬ 
esting aspect of broadcasting as they used 
a 10OkW transmitter formerly operated by 
the Voice of America on Okinawa. 
Okinawa was given back to Japan and 
the VOA relay base had to close. In 
1982, Super Rock KYOI was a familiar 
signal throughout the Pacific area, 
broadcasting commercial programmes to 
Japan in English and Japanese; but in 
1987, this transmitter was purchased by 
the Christian Science Monitor and be¬ 
came KHBI. ❖ 
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ALTRONIC COMPONENTS 


COMPONENTS 


Jet Express 


AUSTRALIA 

WIDE 



Our Competitors Hate Us - Here’s Why 

One reason Altronics competitors are unhappy with us is because we deliver 
your order the very next day*. On top of this our fine products are often no 
dearer than the "hobby grade" components offered elsewhere. 

Phone Free Call 008 999 007 for prompt and courteous attention every time. 

Regards Jack O'Donnell 

* Weekends and country areas please add 24 - 48 hours 



Beat Triggered Strobe 
Kit rw . 

(AEMJuly'85) * 

Designed by Australian 
Electronics Monthly. 

Flashes in time to 
your music. Will also , 
work as normal * § 

strobe. Exclusively 

customised by Altronics into our H 0480 
Instrument Case, making construction a 
breeze and improving stability, safety and 
overall appearance. Includes silk screened 
panel. Two tube option available which 
boosts lighting output. 

K 5790 Strobe Kit Normally $79 95 

This Month Only $75 

K 5795 Two Tube Option $16.50 

DiscoLite Chaser & 
Colour Organ Kit 

(SC July-Aug '88) The Discolite flashes 
party lights on and off in beat with music 
from your amplifier. Features: • 4 light 
channels controlled by 4 separate audio 
channels • Forward reverse and auto-revers¬ 
ing chaser patterns • Simultaneous strobe 
on all four channels • Alternating light pat¬ 
terns • Music modulation available on chas¬ 
er strobe and alternate patterns • Inbuilt 
microphone or direct inputs for beat trigger¬ 
ing or audio modulation of lights • 
Sensitivity control • Individually pre-set- 
table sensitivity levels for each channel • 
Front panel LEDs mimic light display • 
Altronics Kit pre-punched and silk screened 

K5805$159- 5 ° 


High Energy Ignition System 
Kit 


Kee p you .I 

Top 

T* y ° n 

e ^se pL r r Points & i 

Perf °n< ance r 1 


.**«■** 


Inert 


’ Tlu, 


e tooj 


'£ s<S 


(SC May '88) This "state of the 
art" electronic ignition system 
uses the same semi-conductors as ] 
found in modem motor car igni¬ 
tions. Extends the life of plugs and 
points. Increases power and improves fuel econo¬ 
my. Compatible for 4,6 and 8 cylinder engines. Uses dedicated 
Motorola IC. Install one into your 
car and start saving $$$ 
from the very first day. 

Comes with full explanation j 
of your vehicle's ignition 
system. 

K 4015 $58 50 



Altronics 

A Great 
Christmas or 
Birthday gift, 
for that bud¬ 
ding genius 
son of yours. 
Redeemable 
any time 
throughout 
1993/94. 


Gift Vouchers 

tentoriky 




New High Performance Series Mosfets 

This new range is a direct replacement for the now discontinued Hitachi mosfet range, 
making them ideal for amplifiers etc. Call Altronics for full specifications. 


Specifications Z 1450-Z 1456: 

Drain Source Voltage:.160V 

Gate Source Voltage:.±14V 

Drain Current:.8A 

Body Drain Diode:.8A 

Total Body Dissipation: ...125W 

Specifications Z 1470-Z 1476: 

Drain Source Voltage:.160V 

Gate Source Voltage:.±14V 

Drain Current:.16A 

Body Drain Diode:.16A 

Total Body Dissipation: ...250W 


Manufactured in tlic 
UK to Militant 
Specifications! 


Z 1450 2SK134 
Z 1452 2SJ49 
Z 1454 2SK176 
Z 1456 2SJ56 
Z 1470 2SK135* 
Z 1472 2SJ50* 

Z 1474 2SK176* 
Z 1476 2SJ56* 


$16.95 

$17.75 * N.B. These models 

$19.50 are now high cur- 
$19.95 rent ratings 
$28.85 
$29.25 
$32.25 
$32.95 



Impedance Meter 


Low Voltage Cut-Out 
for Cars and Boats 
Kit 

(SC Jan '92) 

Build this sim¬ 
ple little 

device, and —-^o^nesefr **» 

avoid getting caught 
out with a flat battery during your 
holidays. It simply connects into a 12V 
accessories power line, and shuts off the 
flow if the battery voltage drops to a danger¬ 
ously low level. Ideal for battery powered 
camping fridges etc. 

K 4328 $24' 95 


ALTBONIC8 K *3** 

(g low vu.ta& a/ww 



—1 trX 
>a (-§ . 


Have you ever wondered if a transformers has a shorted 
turn and not been able to prove it. Or is that speaker 
transformer on the correct tapping. Well this little meter 
can now do that with digital reliability. 

$79 95 

$119 95 


K 2550 Kit Version 
K 2551 Fully Built-Up Version 






//WV 


Compact Stereo 
50 + 50W Amplifier 
Kit 

This fantastic amp has all the features of 
commercial units costing hundreds of 
dollars more. Using TIP 142/147 transistors it is capable 
of producing a total of 47 Watts per channel RMS into 8 
ohms. Features 6 inputs, bass, treble and balance controls, 
headphone jack, tone defeat switch etc etc. Incorporates 
polyswitch protection. 

K 5045 Normally $299 °°, This Month Only $250“°° 


Video Fader Kit 




and wipes 1 
when edit- _ 

mg on your VCR. It can 
wipe left and right as well as fade to black or 
white. Complete with professional screen 
printed front panel and manual controls for 
fades and wipes. Simply plugs in between the 
two video machines when recording from one 
to the other. 

JC 5870 H . I 

MKFA Tv’S 


Low Cost "Karaoke" 
Adaptor Kit 

(EA Nov '91) It's time to bring out all those 
hidden vocal talents that you've always 
known were there. With this project you can 
remove the lead vocal from almost any 
recording, and replace it with your own via 
a standard microphone. It's a great way to 
liven up a party! This project works on the 
assumption that the lead vocal in most 
stereo recordings has been placed mid-way 
between the left and right channels, or is in 
fact a mono signal. Requires 2 x 9V batteries. 
K1170 Normally $34 95 

This Month 


$32 91 



PHONE ORDER - FREECALL 008 999 007 











































Massive 120dB 
Output! 


P 0890 
P 0892 
P 0891 
P 0893 


r 7 Hurry 
OnlyW 

Z__ Stocks I 


Fantastic for 
c ars. Boats, 
Homes etc 


" e ° r der Mozo 

e ^rve y OUrs , 
30 Only 


AUSTRALIA 

WIDE 


Jet Express 


45-0-45V Toroidal 
Transformers 

160VA rating. Two 
secondary wind¬ 
ings, can be wired 
to give 90V at 1.78 
amps, or 45V at 
amps. Ideal for 
amplifiers etc. etc. 

M 3080 Normally $65 00 

This Month Only $55°° 


Only While 
Stocks Last! 


60-0-60V Toroidal 
Transformers 

500VA rating. Two secondary windings, can 
be wired to give 120V at 4.1 
amps, or 45V at 8.3 
amps. Ideal for 
amplifiers etc. 
etc. 

M 3150 
Normally 

$129°° 

This Month .-> ° nl y While 

Only $110 °° 


Micron Sure Shot Desoldering Tool 

Exclusive to Altronics in Australia. This stand alone, 
fully self-contained desoldering tool makes it a 
breeze to remove components from any PCB. 

Even double sided, through hole plated 
boards. All it needs is a squeeze or two 
on the trigger and the component vir- 
tually falls out. Features: • Totally self ***** 
contained • Light and compact • Anti static tip • Easy to use 
•Simple to clean and maintain • Variable tip temperature. 

The Sure Shot generates a high speed vacuum every time 
the trigger is squeezed. This vacuum causes the molten sol¬ 
der to flow into the collection reservoir contained within the 
umt. Here the molten solder solidifies into small particles. 

With its inbuilt variable temperature control the 
Sure Shot is ideal for single sided, double sided and 
through hole plated P.C.B.'s. With just a couple of 
squeezes of the trigger all holes are left solder-free 
for easy removal of the component 

$349" 


T12701 


T 1272 Replacement Tip to Suit $45.00 
T 1275 Replacement Filters to Suit $24.95 


Mention This Ad & ' 
Receive a 
Free Bench Stand . 
Valued at $ 24 *! 

[Offer not available at 
Itronic Resellers) k 


300 Watt Inverter 


This nifty inverter converts 12 Volts DC to 
240 Volts AC. Includes an on/off switch anda 
a light & heavy load switch with metered 
output. Works well with most electrical 
equipment. 

M 8120 NORMALLY $249 00 
This Month Only $229" 

Thermally TO-3 

Heatsink 

Includes threaded studs 
to secure transistors. 

Thermal resistance 7° C/w' 

Ideal for all those projects 
with TO-3 transistors. 

H 0503 Normally 

Si 20 

This Month Only 

.50^ ea 


100mm Super Carbon 

Fibre Speakers 


Mini XLR fmmm 
Connectors 

Just arrived into stock is a 
new range of miniature 3 pin 
XLR connectors. The out- * 
side diameter of the male is 
only 10mm. Ideal for audio 
projects where a small and ^ % f 

reliable connection is required. 

ideal for Those 
Miniature 
\udio Pro jects^ 

Inline Female 
Inline Male 
Chassis Mount Male 
Chassis Mount Female 

VU Panel 
Meters 

These quality meters are! 
ideal for amplifier pro¬ 
jects or replacement _ 

r units. MU45 quality class 2.5. 

Q 0528 Normally $21 20 

This Month Only $16 95 


These amazing little speakers will impress you and your friends. 
Carbon fibre is a new high tech material from which these speaker 
cones are made. Complimented with Barium Ferrite Magnets the 
results are simply amazing. 16 ohm voice coils make these units 
ideal for multi-speaker installations a breeze. Weather-proof 
design means they are fantastic for cars, boats, homes etc. 

C 0643 Normally $39 ” 


This Month Only $25 °° ea, or $40*°° 


Pair 


A-B Switch Box D25- 
D25 

Two way 
printer-periph¬ 
eral-computer 
switch with D25 \ 
female sockets. • 

AEows two printers to be run off one com¬ 
puter and individually selected or allows 
one printer to be run off two computers and 
individually selected. 

D 1570 Normally $49 95 
This Month Only $39 95 

Amazing AA 

NiCad Battery 
Bargain 

Premium grade quality. AA size 
only. 500mA capacity. Great for 
those battery hungry toys, cassette 
players etc. 

S 5020 AA Size Normally $3 -95 
This Month Only $ 2 *" ea 

C'VSO 

ea 10 up 

High Power Sirens 

Features strong 
and durable 
construction, 
making it ideal 
for car, boat or 
home installa¬ 
tion. Includes a 
I handy bracket 
for wall mount¬ 
ing etc. 

I Extremely 
I loud 120dB out 
put. Requires 12V_ ^ 

DC at 300mA. Dimensions 
100mm 0 by 125mm Long. 

o$29” 


I ICONIC 

COMPONENTS 


[ Car Voltage Adaptor 


This handy unit simply 
| plugs into your car's 
^ cigarette lighter 
socket and 


Jr 




presto! Gives you switchable 3,4.5,6,7.5,9 
and 12V DC at up to 800mA. Includes a 
range of output plugs. Reversible polarity. 
Great for pocket TV's etc. 

M 8150 Normally $16 95 

| This Month Only $12- 95 


Pot Packs 


We have a sur¬ 
plus of quality of \ 
discontinued 
| potentiometers. All are standard values, ie. 

^lk, 5k, 10k, 20k, 50k, 100k, 

Ik, 1M, 2M. Included are 
16 and 32mm 
jsingle and 
Jdual gang 
^ . rotary and 

slider pots. Quantity per 
® pack is 25. At this price they are a 
must for the tool box as spares’ 

y$ 20 00 


Only 2 


Per Pack 


S 6130 v 


De-Soldering 

Braid 

Quality "Soder Wick" Brand. 
Available in 6 sizes. Ideal for 
all those de-soldering jobs. 


$3.15 

$3.15 

$3.90 

$4.15 


T1210 0.76mm White 
I T1212 1.5mm Yellow 
T 1214 2.0mm Green 
I T1216 2.75mm Blue 
I T1218 3.7mm Brown 
T1220 5.3mm Red 


$4.50 

$4.50 

$4.50 

$5.25 

$5.75 

$6.25 


Ru \f the Set 
for Only 
$26 


PECC 
Speaker 
Bargains 

These speakers fea- 
* ture Poly Emulsion 
Coated Cone 
(PECC) and barium 
I ferrite magnets offer 
quite remarkable perfor¬ 
mance and extremely 
low distortion. T"~ 

Call ^ Update those ( 

^ Hi-fi Speakers 

ALTRONICS for^ r ' 

full specifications.' 

C 3022 6.5" PECC Normally $49 95 

This Month Only $38’°° 

Max Input Power.60 Watts 

Freq Response.f0 - 5 kHz 

C3030 12" PECC Normally $155 00 
I This Month Only $135°° 

Max Input Power.160 Watts 

| Freq Response.fQ - 3 kHz 


36 Way Centronics 
Plug 

Solder type. Bargain 
priced. Limited stock. 

Ideal for printer leads 
etc. 

P 0770 Only $5 °° 

[ State-of-the-Art 

Microprocessor 
Remote Car 
Alarm 

I This amazing model features 
I just about everything you could 
| imagine! Multi-function key 
I ring remote control will arm and 
I disarm alarm (and activate cen¬ 
tral locking if fitted), chirp the 

horn, turn on the car headlights, panic and even open the boot - 

(if actuator fitted). One remote can control two alarms (in two cars) ^ 

inhib “' Vale ' mode ’ Central lockin 8 Interface, flashes car indica- 
tors when tripped, auto reset, user programmable options plus much more. 

S 5230 Normally $249 This Month Only $199 


IONE ORDER - PERTH (09) 328 1599 
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Cradle Relays 

These high quality relays can be used with or with¬ 
out cradle socket. Limited stock. Buy n ow and 
save! Not available from Altronic 
Resellers. 

Relays Normally $9 , This 

Month Only £H| I 


PCB Mount 


17 Range Economy 3.5 Digit 
Digital Multimeter 

Our most popular multimeter. With quality and features y 

. __• ri in<v. ror*rpspnts exc 

expect only on expensive r 

value for money. 

Specifications: 

DC Voltage Ranges:. 

AC Voltage Ranges:. 

DC Current Ranges:. 

Resistance Ranges:. 

Ohm, 2M Ohm 

Battery Test Ranges:. 

Battery Test Current:. 

Q 1056 Normally $59 95 

This Month Only $39- 95 


HI Mg tMnir-- npnT 

gmmSi ,,v Coil 

'\Ml20000 B^^B 1 leavy 

5 amp contacts make them ideal for a 
myriad of applications. Only while 
stocks last. 

S 4185 Normally $9 95 
This Month Only $4 95 


.2V, 20V, 200V, 2000V 
.200V, 500V 

.200mA, 20mA, 2mA, 10A 

.200 Ohm, 2k Ohm, 20k Ohm, 200k 


S 4242 Cradle 

to Suit S 4235 Only $1.50 


S 4220 12V DPDT Relay 
S 4225 24V DPDT Relay 


ur Best Sellin) 

Multimeter! 

Save a 
Massive $20 


.1.5V, 9V Loaded 
. 1 . 5 V 100mA, 9V 6mA 


voltmeter displays. Voltage range and 


Digital Voltmeter 


decimal place options are easily configured 
by PCB links. Small, compact, reliable and 
comes complete with plastic surround to 
give a professional finish. Call Altronics for 
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AUTOMOTIVE 

ELECTRONICS 



with MAJOR AL YOUNGER (USAR, Ret.) 


Getting your car to tell you what’s wrong 

Many readers of this column have asked what they can build or use, in the way of electronic 
devices, in order to fix computerised motor cars. The answer is surprisingly simple: a standard 
personal computer. This is nothing new — PC’s have been readily available for years, and most of 
the hardware needed to use them for diagnosing car ECU problems can be bought ‘off the shelf. 
The crucial part is software — which you’d think would have to be custom-written to suit every 
different system. But there is another way... 


Trying to sell a tangible item is rather 
simple. To sell a voltmeter, you just ex¬ 
plain why someone should buy yours. 
You explain the features, the accuracy 
and perhaps what it will do that other 
voltmeters won’t. The purchaser xan see 
it, feel it and even try it out. 

But to sell an intangible item takes a 
different approach. Here, you must de¬ 
fine the customer’s needs, then come up 
with a solution to satisfy those needs. 
Nothing new here either — after all, 
when we purchase an insurance policy 
we tell the salesman our needs and he 
writes a policy to satisfy those needs. 

What’s the point of this preamble? 
Well, the car industry has not set down 
and defined a unified approach for fix¬ 
ing a computerised car. What industry? 
Well, not ‘Detroit’ of course; their 
interest’s only in the vehicles they man¬ 
ufacture, and every manufacturer has 


their own approach towards fixing their 
vehicles. There’s no standard system, or 
as I call it, philosophy. 

The companies that should be inter¬ 
ested are the after-market service indus¬ 
tries — i.e., the manufacturers of 
automotive diagnostic equipment. But 
they don’t talk to each other, and they 
sure won’t listen to me (I’ve tried). 

What it boils down to is that the au¬ 
totech is told what he needs to fix a car; 
he has no input. So, he spends much 
money and then time, learning to use 
new equipment. Which to my mind is an 
insult to the repair industry. 

If you have been reading my articles, 
you most likely have figured out my phi¬ 
losophy. A few readers have ‘read be¬ 
tween the lines’ and have noticed my 
frustration, from some of my satirical re¬ 
marks. To me it’s tragic, that we as an 
industry have no input when it comes to 


providing the tools we need to fix the 
modern car. I have given lectures to au¬ 
totechs, many of whom agree with me, 
but still no-one seems to be listening. So 
let me ‘unload’ on you readers. I am sure 
you computer-oriented blokes will have 
to control your laughter, when you find 
out what it takes — simply putting a 
personal computer to work. 

Engine analysers 

Ignition analysers are a critical tool in 
fixing a car. New digital units are readily 
available and their use should precede 
any interrogation of the ECU. Most an¬ 
alysers will interface with a PC to allow 
data storage. I have converted units that 
had no external port (connector), but had 
a built-in printer. This article goes be¬ 
yond this ‘normal’ interfacing of engine 
analyser data to the PC. 

When it comes to the design of ideal 
diagnostic equipment for fault-finding in 
modern car ECU’s, my philosophy is 
simple: there should be NO books, 
charts or tables required to operate the 
equipment. There should also be NO 
lengthy or continuous training programs 
required, to use the equipment. Most im¬ 
portant, it must be capable of ‘talking to 
the world’ — i.e., it should have a com¬ 
munications port. 

Of course this really means that we 
need a computer, with the proper inter¬ 
facing hardware — and most important, 
the right software. In other words, ‘it 
takes a computer to fix a computer’. So 
why shouldn’t we be able to use a stan¬ 
dard PC? 

I know, there’s nothing new here. But 
you electronics and computer types 
might be surprised to learn that it’s not 
yet available, to the auto repair industry. 

Oh sure, the auto manufacturers have 



Multiplexer 



Engine wiring 

harness 

connectors 


Adapter Cable 
Assembly 


Fig.1: A 64-input multiplexer and ‘adaptor cable assembly’ can be used to 
interface a PC to a car’s ECU which lacks a ‘data stream’ communications port. 
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Fig.2: The complete PC-based auto diagnostic system proposed by the author. All of the hardware is available off the shelf 
right now — only the software needs to be written, to produce a fully practical system. 


some systems, but they’re custom setups 
which are only designed to fix their cars. 

The facts are that 95% of all the 
world’s vehicles are fixed by indepen¬ 
dent shops, which cannot afford to pur¬ 
chase every piece of factory test 
equipment from all the manufacturers. 
In any case, many of the manufacturers 
only sell their diagnostic systems to their 
own ‘dealer network’. 

Software requirements 

When it comes to diagnostic software, 
my philosophy is this: all the operator 
should have to do is read. The PC should 
do the rest: 

1. Display hook-up and procedure in¬ 
structions. 

2. Read and display code (number, cir¬ 
cuit/function). 

3. Interpret codes (parameters for set¬ 
ting code). 

4. Read and display the ECU’s data 
stream. 

5. Provide diagnostic data to fix the 
fault. 

6. Store all data (codes, data stream, car, 
date, etc.). 

7. Provide a technical database (sche¬ 
matics, connector pin-outs, etc). 

We still have a problem, of course, 
since at this stage not all vehicle ECU’s 
have data stream output. For vehicles 


with no data stream, additional interfac¬ 
ing hardware is required. 

Additional hardware 

For ECU’s that do not have data 
stream or active data output via an RS- 
232C port, additional equipment is re¬ 
quired in order to interface a PC to the 
system, for ‘reading’ and ‘capturing’ 
data. Luckily most of this additional in¬ 
terfacing hardware is now available as 
‘off the shelf’ items. 

The main item we need is a multi¬ 
plexer, to scan 64 lines (channels). I say 
64, because Ford uses 60 pins on their 
ECU. To hook up to the ECU via this 
multiplexer we can use readily available 
‘Vehicle Adaptor Cables’, such as 
OTC’s 3226-XX series. The cables are 
optional items for OTC’s ‘80-pin Uni¬ 
versal Breakout Box’. The cables make 
a bridging or ‘T’ connection into the 
vehicle’s wiring harness, at the ECU lo¬ 
cation (see Fig.l). 

Different approaches 

Assuming we can connect up to the 
car’s system, as with all computer solu¬ 
tions there are several possible ways to 
go: hardware only, hardware and soft¬ 
ware, and software only. 

The ‘hardware only’ approach is the 
factory method and is inevitably dedi¬ 
cated to only one manufactured vehicle. 


Forget this approach, it has limited mar¬ 
keting value. 

The mixed ‘hardware plus software* 
approach is available in commercial di¬ 
agnostic gear, such as OTC’s Monitor 
4000E. (Incidentally, in a previous arti¬ 
cle I noted that the Monitor had had a 
badge change, to become the Churchill 
Monitor. They have since reverted back 
to the original scanner nomenclature. In 
the trade it’s known as the ‘Monitor’.) 
Firmware plug-in ‘chips’ provide the 
software (really firmware, in ROMs) for 
various vehicles and allow viewing on a 
terminal. Additional optional software is 
available to interface to a PC. 

This approach provides active moni¬ 
toring, graphing and data storage. Ca¬ 
bles are provided to hook-up to all 
vehicle systems, whether engine, 
transmission, ABS (anti-skid braking 
system), etc. But at the same time this 
hardware/software solution lacks the 
multiplexing capability to connect to 
an ECU system which has no data 
stream capability. 

All the systems currently available, in¬ 
cluding OTC’s, still do not meet my 
software philosophy. However, OTC’s 
are certainly are the closest. More about 
that later. 

The ‘software only’ approach requires 
special cables, but that’s about all — 
providing the ECU has a communica- 
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tions port. Such a solution is already on 
the market for GM systems. 

Of course if the ECU has data stream 
capability, an ‘off the shelf’ RS-232C 
communications program can also be 
used to collect and save the raw data. 
But interpreting the data and making full 
use of it can still take extensive pro¬ 
gramming by the user... 

Where to start 

To those who have written to ask what 
equipment they can build, then, a good 
place to start would be a 64-channel 
multiplexer for connecting to systems 
without a communications port. It 
should be computer controlled through a 
standard RS-232C port, to allow using a 
‘laptop’ PC, for portability. 

For you programmers, the best is yet 
to come. Oh yes, some wrote to en¬ 
quire about an integrated program that 
does ‘point of sale’, job booking, etc. 
— forget it. The diagnostic system 
must be separate — unless it’s net¬ 
worked, which is very expensive. 
From experience, networking also 
often conflicts with repair functions. 

The real answer 

The solution to fixing anything is 
data. When the electronic motor car 
first hit the scene, I lifted the bonnet 
and measured all the voltages. No, 
books giving voltages were not avail¬ 
able at the time. Then the books ar¬ 
rived — with the factory data. This 
data most often reflected the design- 
centre parameters, or ‘the way things 
should be’ under ideal circumstances. 
This is of course not what happens in 
the ‘real world’. So, with a network of 
25 fellow shops, we started collecting 
representative data manually. 

There’s no real reason why we can’t 
do the same thing with a PC. We have 
all the necessary equipment to 
‘capture’ the ECU data, regardless of 
ECU type, and file it all away for ref¬ 
erence. Keep in mind my philosophy, 
as I paint a word picture for you. 
Here’s how it would work: 

1. We hook up to every new car model 
we can get our hands on. We perform 
a standardised series of tests on each, 
capture the data and store it in a 
database on the PC. 

2. Enter the faulty car. Again we hook 
up, and perform the same series of 
tests. We then compare this data 
against the database reference. The re¬ 
sultant ‘difference data’ should enable 
the autotech to fix the car. 


By now, some of you programmers 
will be laughing. Yes, I know — writing 
programs to things like this is what you 
do for a living. But, as far as I am con¬ 
cerned, it has not yet been done, for the 
car repair trade. So what about it? 

The frosting on the cake would be to 
add a general information system that 
contains all the schematics, pin-outs, en¬ 
gine specifications (timing, etc) and fac¬ 
tory bulletins for each model. Initially 
on floppy disk, perhaps, but only until 
CD-ROM technology becomes cheaper. 

The total system 

Fig.2 shows what’s needed now to 
facilitate total system diagnosis, using 
a PC. Guess what — it’s all interim, 
until all vehicles have a communica¬ 
tions port. Then all we’ll need is a PC 
with the right software. 

It’s true that some auto manufactur¬ 
ers are contemplating an ECU that will 
also do basic engine analysing. But 
don’t hold your breath. There’s also 
millions of cars out there now, that 
need to be fixed. 

The beauty of the system I’m propos¬ 
ing is that it uses currently available 
equipment. It has only to be tied together 
with the right software. 

It has always amazed me that auto 
diagnostic equipment manufacturers 
make so many pieces of equipment as 
‘stand alone’ — meaning that no other 
equipment is required to make it work. 
Many such ‘stand alone’ devices have 
full-blown processors with their own 
software or firmware. Whereas in the 
computer field, we just add peripheral 
equipment or cards, all reasonably 
standard and controlled by the one PC. 

When the auto equipment industry 
does change, they’ll most likely use a 
PC which is not compatible with current 
industry standards — forcing the au¬ 
totech to purchase theirs. 

ECU tester 

I test ECU’s with data stream by dis¬ 
connecting components and watching 
the read-out data for changes. If a 
sensor’s resistive, I connect a 50k pot in 
the circuit in its place. I can then tell 
how the ECU’s reacting to changes. This 
method can also be applied to ECU’s 
with code only, but some older units take 
a long time to ‘throw’ you a code. 

A computer controlled simulator using 
the same technique could also be built 
with ‘off the shelf’ items. Such a tester 
could be used to test ECU’s out of the 
vehicle. The hardware is not the prob¬ 
lem; it’s the software, to control and set¬ 
up, or read, the parameters for every 
vehicle ECU. 


Of course, we would let the com¬ 
puter fix itself. We would download 
data from a good ECU and store in a 
database, and then use this for compar¬ 
ison with faulty ECU’s. Such a tester 
will find a ready market in the automo¬ 
tive field — or you could set up your 
own test facility for hire. 

At present, most ECU’s are tested ‘by 
replacement’. And guess what? Most of 
the ‘replaced’ ECU’s are good. Why? 
Most often, it’s due to bad cables or con¬ 
nectors. In other words, poor diagnosis... 

Conclusions 

It’s time to put the PC to work, with 
some realistic software, as a low cost 
and potentially easy to use automotive 
fault diagnostic tool. The hardware 
needed is already available on the mar¬ 
ket, so the only hurdle is the software. 
It’s definitely a programmer’s world 
nowadays, isn’t it? Mind you I have al¬ 
ways said that ‘programmers will fix the 
world’ — eventually! 

I recently heard that a US manufac¬ 
turer is taking the processor out of his 
engine analyser and using a PC. Good 
on yah, mate! (Must have been reading 
my mind...) 

The solution to the ECU servicing 
problem, for most autotechs, is to ‘use a 
computer to fix the computer’ by obtain¬ 
ing operating data from good ECU’s and 
then using this data for reference. This 
ECU data is not readily available from 
the manufacturer, so we must generate 
our own. 

I learned a long time ago that if you 
want vehicle data, raise the bonnet and 
start measuring. My search for ECU data 
started in 1970, and nothing has really 
changed since then. 

Here’s an interesting note. I just read 
an employment advert in the local news¬ 
paper, which read ‘...an electronics tech¬ 
nician that can fix equipment without 
schematics’. That’s essentially what is 
needed to fix ECU’s. Don’t ever expect 
to see a schematic of an ECU, or any 
source references. Don’t even look for 
one — you’ll be wasting your time. Be¬ 
sides, look at the challenge! 

If anyone’s interested in building 
equipment or writing software, drop me 
a note on your letterhead. I’ll give you 
more specifics. I have a feeling that once 
the ‘computer industry’ enters the auto¬ 
motive repair field, as a ‘new market 
area’, it will be the end of our problems. 

My booklets are still available, by the 
way: Maintaining the Electronic Motor¬ 
car ($25), The Code Book ($35) and the 
Ford EEC-IV ($60). Send to: Major A1 
Younger, PO Box All Double Bay, 
NSW 2028. ❖ 
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Information centre 


Conducted by Peter Phillips 



A Christmas ‘gem’, DSB reception and more on fuses 

Most people associate a barbecue with food and a good time, particularly over Christmas. But a 
reader has another use for the home ‘barby’, as you’ll see in this month’s offerings. There’s also an 
in-depth discussion on the May/July 1993 80-metre DSB Transceiver, plus the usual range of 
interesting letters. 


Information Centre has included many 
gems of information over the years, but 
I think this one might take die cake. It 
concerns making printed circuit boards 
from a photocopy image of the artwork, 
and follows a review we ran in the 
August ’93 issue (page 110) about a 
product sold by the Queensland firm 
Palmtech. The product reviewed in 
August is special paper, with a water 
soluble layer which lets you use heat to 
transfer a photocopy image of the track 
design directly to PCB laminate. There¬ 
after you simply etch the laminate. 

Following this review, a reader (Eric) 
ordered the special paper from Palmtech, 
but impatience got the better of him. 
While waiting for the paper to arrive, he 
decided to experiment — and has now 
discovered another, cheaper way! He has 
since phoned our office with the details 
of his experiments, which I now present 
as a Christmas bonus to all our readers. 

If this method works as well as Eric 
suggests, it will revolutionise home 
manufacture of PCBs. Now you can 
throw away your UV light source, 
photographic chemicals, ovens and other 
paraphernalia. All you need is a hot 
plate and a photocopy image of your 
artwork on — wait for it — normal 
photocopy paper! 

Apparendy Eric used his barbecue to 
heat a solid 30mm thick piece of iron 
plate to around 150°C. This plate was 
large enough to cover the entire PCB. He 
put a rubber strip on the ground, then his 
PCB material (copper side up), with the 
photocopy of the image (face down) on 
top. The hot plate was then put on top of 
the paper and left for five minutes. Next 
Eric dropped the PCB and paper into a 
bucket of water, left it a few minutes, 
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then used steel wool to scrub off any 
paper which was still sticking to the PCB. 
Every attempt was successful, and he had 
none of the problems of lifting tracks and 
so on that Peter Murtagh mentioned in 
his review. 

It’s probable the trick is in the use 
of a hot plate, rather than a steam 
and dry iron to do the toner transfer. So 
using Palmtech’s paper would no 
doubt produce the same (or perhaps 
better) results. 

However, the intriguing thing is that 
you can actually scrub the transferred 
toner with steel wool to remove any 
adhering paper. And you can use con¬ 
ventional photocopy paper. Obviously a 
direct print-out from a laser printer 
would also work, and be likely to 
give better results, as it’s a ‘first 
generation* copy. 

I’ve yet to try the method myself, but I 
promise a full description as soon as I do. 
If anyone else beats me to it, write and 
share your experience. 

Now let’s get technical, with a discus¬ 
sion about our DSB transceiver... 

DSB Transceiver 

It’s not often an EA project designer 
and an EA reader get to converse in 
these columns. The discussion that fol¬ 
lows concerns the Low Cost 80m 
DSB Transceiver, described in the May 
and July ’93 editions. We start 
with a letter from a reader, who is not 
quite convinced the project can work 
as described... 

I hope Mr Leon Williams will forgive 
me for any implied criticism and accept 
my interest in his work as a compliment. 
The output of the DSB transmitter is of 
the form A x cos(at) x cos(wt). Applica¬ 


tion of some elementary mathematics 
shows this to be equal to OJA x 
cos[(w+a)t] + OJA x cos[(w-a)t] t which 
represents the two sidebands . 

In these expressions, t is time, A and a 
the original audio amplitude and angular 
frequency respectively, and w the carrier 
angular frequency at the transmitter. 

In the receiver the operation of the 
NE602 is somewhat obscure and I would 
have appreciated an explanation as I do 
not have a comprehensive set of data 
sheets. A simple guess is that the mixer 
multiplies the received signal by the out¬ 
put from the local oscillator (synthesiser). 
The result is: 

A x cos(at) x cos(wt) x cos[(pt)-e] 
where p is the angular frequency (radians 
per second) of the local oscillator in 
the receiver and e (radians) is the 
phase relative to the carrier in the trans¬ 
mitter. The ideal condition would be p = 
w and e = 0, allowing easy recovery of 
the audio signal giving A x cos(at). 

Even with stable crystal oscillators in 
the transmitter and receiver, w and p are 
likely to differ by something of the order 
ofl50rads/sec, or say 25Hz. Applying the 
same mathematics again, the product of 
the three harmonic signals can be written 
as the sum of four simple harmonic sig¬ 
nals, giving: 

025A x cos{[(a+w-p)t] - e} 

025A x cos{[(a-w+p)t] + e} 
025Axcos{[(a+w+p)t] + e} 

025A x cos{[(a-w-p)t] - e} 

The third and fourth components are 
removed by the bypass capacitors and 
low pass filters. This leaves the first and 
second, which will combine to form a sig¬ 
nal which beats at twice the difference 
(error) frequency, giving: 

OJA x cos(at) x cos(w-p) xt-e 











If (w-p) = 0 and e = 0, this becomes: 

05Axcos(at) 

However, this is the unattainable ideal 
case. If (w-p) is small, the output of the 
receiver will resemble a Wurlitzer theatre 
organ played with excessively heavy use 
of the tremulant. If (w-p) is a little larger, 
the result will be like the voix angelica 
rank on a pipe organ. For (w-p) of the 
order of VOradslsec, the sound will be un¬ 
pleasantly discordant. 

For higher values of (w-p), the 
sound will become less discordant, but 
due to the highly non-linear response of 
the human ear, the listener will hear 
the beat frequency as a spurious com¬ 
ponent at 2(w-p)rads/sec. What hap¬ 
pens to the human voice when it's 
subjected to this treatment? 

If one sideband had been removed at 
the transmitter then the audio output of 
the receiver would be the original audio 
signal shifted a little in pitch. The shift, 
being additive rather than proportional, 
would ruin music but would not be 
noticed in speech. This SSB transmission 
of speech was invented by JR. Carson 
around 1925 and has been used exten¬ 
sively in public telephone systems since 
that time. 

Returning to the Low Cost 80m DSB 
Transceiver, I note that no frequency 
trimming control is provided on the front 
panel. Therefore, when receiving signals 
from other DSB transmitters, the dif¬ 
ference frequency is likely to vary in a 
random manner from contact to contact 
over a range of say 0 to 150rads/sec. I 
would like to know how Mr Williams 
found speech quality and intelligibility in 
these circumstances. 

Incidentally, I notice that while IC5a 
is described as a differential amplifier, 
it is rather unbalanced. A InF 
capacitor should be connected from pin 3 
to ground and a 25k resistor should be 
connected from the junction of C29 and 
R21 to the junction of R24 and C32. 
Refer to Information Centre, January 
1989for an explanation. 

If the internal circuit of the NE602 is 
isolated at audio frequencies then it will 
be driven up and down at half the output 
voltage appearing on pin 1 of ICS a un¬ 
less the 25k resistor is fitted. This could 
have some interesting side effects when 
receiving a very strong signal. 

I look forward to reading EAfor some 
years to come. (R.H., Killara NSW). 

Now it’s Leon Williams’ turn... 

Thanks for the opportunity to respond 
to the comments made by RH. 

The aim of the DSB Transceiver project 
was to show how easy and inexpensive 
it is to build a full voice transceiver 
capable of good performance. An SSB 


transceiver was not described because 
it is a good deal more complicated 
and expensive.lt would therefore have 
defeated the purpose. 

The problem of the reception of a 
DSB suppressed carrier signal on a 
DSB receiver is not easily overcome. In 
fact the receiver's local oscillator 
should be exactly the same frequency 
and in phase with that of the transmit¬ 
ter if correct demodulation is to take 
place. It's possible to do this without a 
reference carrier, but a complicated ar¬ 
rangement of demodulators and a 
phase-locked loop is needed to maintain 
the correct frequency and phase of the 
receiver's oscillator. 

One common use for DSB suppressed 
carrier is stereo FM broadcasting. Here 



the L-R signal is sent separate to the 
L+R signal as a DSBSC signal with a 
carrier frequency of 38kHz. It appears 
at first glance that the same prob¬ 
lem exists; however the difference here 
is that a 19kHz pilot tone is sent, which 
is used by the receiver to generate a 
local 38kHz carrier which has the same 
frequency and phase as the 
transmitter's carrier. 

It would have been possible to in¬ 
clude a trimming control on the PLL ref¬ 
erence oscillator to fine tune to the 
received signal, but even this would not 
guarantee perfect results. In the end I 
decided to discard a control because just 
about all contacts will be with stations 
using SSB transceivers. 

An SSB signal is easily demodulated in 
a DSB receiver and also a DSB transmis¬ 
sion is no trouble for an SSB receiver, as 
one sideband is removed prior to 


demodulation. This arrangement works 
out fine, and in fact most SSB operators 
don't know it is a DSB signal unless you 
ask them to listen on the other sideband. 

The NE602 IC has differential outputs 
and so it follows that when used as a 
demodulator, a differential audio stage 
could be used. I agree that the first audio 
stage is somewhat unbalanced with 
regard to input impedance. However the 
circuit works very well and I recommend 
it over an unbalanced arrangement at 
such low signal levels, because of its 
common-mode rejection. It would of 
course, be simple to modify the circuit as 
discussed. However I have had no 
problems with the circuit and have used it 
a number of times. 

I am pleased there is some interest in 
the project and that it has stirred some 
comment on theoretical matters. It goes 
to show that even the simplest of circuits 
can contain complicated concepts and 
operation. (Leon Williams VK2DOB). 

I’m reminded here of the scientists who 
proved mathematically that the bumble 
bee can’t possibly fly. The mathematical 
proof given by R.H. seems reasonable to 
me, and yet the circuit works well in 

{ >ractice according to Leon Williams. I’ve 
ong since learnt in electronics that you 
never question a circuit that works, only 
those that don’t 

My thanks to R.H for his excellent 
critique of the project and to Leon for 
his reply. I’m sure quite a few readers 
will be encouraged to build the project 
as a result. 

Electric Fence 

As a rule, we don’t offer advice about 
projects more than five years old. How¬ 
ever I’m publishing the following letter 
in the hope a reader may be able to help. 

I recently bought an Electric Fence 
Controller Kit from Jay car and by their 
recommendation, I'm writing to you 
about the problems I've encountered. 

I built the kit as per the instructions, 
but it refused to work. At first the problem 
seemed to be on the high tension side, 
because there was no output voltage. 
When power was applied, transistors Q1 
and Q2 burnt out. 

I checked the circuit components 
around the transistors and everything 
was working according to the instruc¬ 
tions, except the operating frequency was 
10kHz rather than 5kHz. After this I 
changed all the components, including 
IC1 and IC2. The only components I 
could not replace were transformers T1 
and T2, as there is no supplier for these. 

Can you please advise me of names of 
companies who can supply these trans- 
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formers and a list of repairers of Jay car 
kits. (JP., Hinchinbrook NSW). 

I think you are referring to the Electric 
Fence Controller published in Decem¬ 
ber 1985, although there are two 
others, with a possible contender 
being the controller published in Oc¬ 
tober 1986. There are no errata on our 
database for the first, but one was pub¬ 
lished in February 1987 for the October 
1986 project. 

Without having the exact circuit 
details, it’s not easy to assist Obviously 
the oscillator frequency is a clue, al¬ 
though the transistors probably burnt out 
because the oscillator wasn’t functioning 
at all. Of course, we cannot discount the 
possibility of a constructor induced fault, 
such as swapped transistors, accidental 
shorts and so on. For example if your 
unit is the design published in December 
1985, accidentally swapping transistors 
Q1 and Q2 would almost certainly cause 
them both to bum out — as well as 
producing no oscillations or output. 

Concerning repairers, I suggest you read 
EA’s Marketplace section where you’ll find 
several kit repair advertisements. There’s 
also advertisements for transformer 
design and manufacture. However, I 
doubt if the transformers are faulty. If any 
reader can help I’m sure our correspon¬ 
dent will be most appreciative. 

68705 programmer 

It seems the 68705 development kit 
described in the March 1993 edition has 
been very popular. A large number of 
kits have been sold and most constructors 
got their system working first up. How¬ 
ever there have been a few problems, all 
traceable to constructor error. 

The following letter is from a reader 
who’s convinced he’s found an design 
flaw in the project, when it might be con¬ 
structor error after all... 

I purchased the 68705 development kit 
earlier this year from Oalley Electronics, 
and found that it was not working on 
some machines. I think the problem is re¬ 
lated to the pulse width of the data being 
sent to the programmer board via the PC. 

My machine is a 386DX-33 and it was 
not sending the correct information to the 
RAM in the programmer. I also tried 
programming the 68705 on a 486DX-33 
and it gave similar results. The only 
machine able to successfully program the 
microcontroller was a 386SX-33. I then 
figured that the speed had something to 
do with the error, and I tried the program 
on my machine with the turbo switched 
off. It worked successfully. 


From these results, I conclude that the 
programmer is sensitive to machine 
speed and should work on any '386 with 
the turbo switched off, or on an AllXT. 
Perhaps this problem could also be 
solved by using a 74HC4040 in place of 
the slower CMOS 4040. 

I hope this information might be useful 
to others. (M.H., Sunnybank Qld). 

After receiving this letter, I spoke to the 
designer of the project, thinking this in¬ 
formation would be useful to him. How¬ 
ever, it turns out that he (and many 
others) are using the system with 486 
machines without any problems. He sug¬ 
gests that you might have accidentally in¬ 
stalled a lOOnF capacitor for C24 or C22 
instead of the recommended lOnF. 

These capacitors are needed to get rid 



of noise, but if too large a capacitance 
they will kill or reduce the width of the 
data pulses. Apparently a few construc¬ 
tors have done this, and like our cor¬ 
respondent have assumed the problem 
was a design error. Oh ye of little faith! 

Digital transmitter 

We often get requests for assistance 
with a design need, and as it happens we 
can help out with this one... 

I look forward each month to receiving 
my copy of EA. My thanks to Mr Phillips 
for his informative contribution to the 
magazine. (I’m blushing as I type these 
words — thank you!) Tm hoping you can 
assist me with a technical problem. 

Not long after completing my 
Electronics Engineering Degree, I was 
asked about the possibility of design¬ 
ing a circuit to transmit and receive 
digital signals through the air, over a 


distance of about 500 metres. As you are 
probably aware, my engineering course 
gave me more of an idea where to find 
information, rather than how to design 
and build circuits. 

So far my attempts to find detailed cir¬ 
cuit diagrams or information about the 
transmission and reception of digital sig¬ 
nals, using air as the transmission 
medium, have been unsuccessful. Can 
you assist? (R.M., Bendigo Vic). 

There are two ways that come to mind. 
The first is to use a conventional UHF 
(304MHz) transmitter/receiver combina¬ 
tion. We have published several of these, 
although they will need modification to 
accept digital data from an external 
source. The most recent (12-channel 
UHF Remote Control system) was 
described in March 1993. 

The modification is to remove the tri- 
nary encoder and to modulate the trans¬ 
mitter directly with the required digital 
data (in serial form). The receiver then 
reproduces this data for subsequent 
processing. Again the trinary decoder is 
not needed in the receiver. 

The problem with sending data on a 
UHF carrier is possible reception by 
others. As I understand it, the 304MHz 
band is also shared by just about 
every remote control, garage door 
opener and so on. Therefore use of the 
band is restricted to short bursts of data 
lasting no more than a few minutes. 
There is therefore a risk of reception of 
other transmissions. 

Infrared beam 

Another method is to use an infrared 
laser beam. This assumes, of course, that 
you have line-of-sight between the trans¬ 
mitter and receiver. I mention this 
method as I have recently prepared for 
publication just such a project Costing 
around $55, the complete kit will be sold 
by Oatley Electronics (who also 
developed the aforementioned UHF 
Remote Control system). 

The project could even be in this issue, 
but otherwise it will appear in a future 
edition as soon as space permits. It allows 
the transmission of either audio (speech, 
music) or digital data, and has the ad¬ 
vantage of absolute security. 

I’m surprised you can’t find any infor¬ 
mation on sending digital data by wire¬ 
less, as it is a popular form of data 
transfer. And let’s face it, it was the first 
method ever used, with a spark transmit¬ 
ter sending Morse code to a nearby 
coherer. Marconi then took the technol¬ 
ogy to sea, and the rest is history... 

In September I stuck my neck out and 
gave a few opinions about the use and 
ratings of glass fuses, particularly the 
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3AG types. I made the point that the fuse 
holder represents a major part of the 
rating, and went on to say that ‘I further 
suggest that all 3AG fuses can be used 
safely with 240V AC, providing you 
have the right kind of holder. I would 
however caution against using glass 
fuses with a current rating of more than 
SA in a 240V circuit’. But not everyone 
agrees, as the following letter illustrates... 

I have been an avid reader of EA for 
many years now and have often been 
tempted to put pen to paper (or finger to 
keyboard) regarding subjects you discuss 
in your column. Such things as those 
fancy audio interconnect whatsits (oh 
yeah! we're not talking about that any 
more are we?) have tempted the pen to no 
avail. However, when I read things that 
seem to suggest that we should disregard 
the voltage rating of glass fuses, I must 
take you to task. So here’s letter number 
one from this reader. 

Having seen the results of a 3AG 32V 
rated fuse attempting to interrupt a 240V 
AC circuit on more than one occasion, I 
must advise your readers that it is not the 
fuse holder alone that plays a part in the 
rupturing capacity of the humble automo¬ 
tive glass fuse, even at current ratings of 
5A or less. 

While I could go into lengthy discus¬ 
sions about the type and shape of me¬ 
tals used for fuse elements and the 
blowing characteristics of each, the best 
advice is that if it doesn't have a 
marking stating it’s suitability for use in a 
240V AC circuit, then don’t use it in a 
240V AC circuit. 



One should never underestimate the 
importance of ALL the characteristics of 
a fuse. I am reminded of a Fluke DMM 
that literally blew itself to bits, killing 
the user in the process, because the fuse 
had been incorrectly replaced with one 
that had all the correct ratings except 
the rupturing capacity. (This is not a joke, 
by the way!) 

I believe fuses should be discussed 
fully in your column or elsewhere in the 
magazine, as this is a safety related 
issue. It has not had space devoted to it 
for a very long time, if at all. (D.W., 
KelmscottWA). 

I agree that a discussion on fuses typi¬ 
cally used in electronic equipment would 
be a very worthwhile topic. I will try to 
research it myself, but I invite readers to 
contribute. Perhaps you might send me 
some details about the type of metals 
used for fuse elements and the blowing 
characteristics of each, D.W., as this is 
the area least understood. 

Regarding your comments, I certainly 
didn’t say (or intend to suggest) that 
it’s OK to use a fuse rated at 32V in a 
240V circuit. My comments are about 
those 3AG fuses that don’t have any volt¬ 
age rating, which seems to be the 
majority of them. 

I would hazard a bet that the glass 
fuses found in most commercial 240V 
electronic equipment (TV sets, com¬ 
puters, audio gear) are only marked 
with a current rating. There’s also a 
wide variety of fuse holders used in 
this type of equipment, ranging from 
open to fully enclosed. I stick to my 
original comments that the holder has 
an important bearing on the charac¬ 
teristics of the fuse. 

Concerning the Fluke DMM, I think 
you are referring to the fuse that 
protects the 10A current range. This is a 
special HRC fuse sold by Fluke, and 
there are plenty of warnings about 
replacing it with the right type. I 
agree great caution should be applied 
here, as in all fuse replacement. Again I 
ask readers to contribute to this topic, as 
there is a dearth of information and I 
think we would all like to know a bit 
more about the correct use of 3AG fuses. 
Thanks D.W. for your letter, and hopeful¬ 
ly it will serve as a catalyst 

What?? 

The question this month was sent to me 
by ‘Dr Henry Choke’(!). It has apparendy 
been around for a while, but is new to 
these columns. While Dr Choke sent me 
the question, he didn’t include the solu¬ 
tion. Fortunately, a colleague (Barry 
Duncan, of Rockdale) has supplied an 


answer, which (as usual) will appear next 
month. Here’s the question: 

Four technicians, David, Bruce, Steven 
and the boss Andrew work in a 
laboratory. A radio provides background 
music, but the guys can never agree 
about when it should be on or off. To stop 
arguments, they installed a switch on 
each workbench, wired to control power 
to the radio, but in such a way that a 
majority vote determines whether the 
radio is on or off. 

Andrew, being the boss, has a switch 
worth two votes, while die others get 
one vote each. That is, the three underl¬ 
ings can out-vote the boss, or the boss 
and any one of the others can out-vote the 
other two. The switches are shown in 
Fig.l. Andrew’s is the DPST switch, 
and the rest are SPST. How are the 
switches wired? 

Answer to 

November’s What?? 

The acdon of a car’s differendal can be 
simulated with a centre-tapped choke as 
shown in Fig.2. Note that power is not 
delivered in differendal mode. There is 
only a small differential component when 
cornering, so perhaps we should call it a 
‘common-modal! ❖ 


ELECTRONIC TEST 
GEAR TO BUILD 

Volume 2 

Test instruments are important tools 
for anyone who needs to work with 
electronic circuits — whether you’re a 
designer, a service technician or a hob¬ 
byist experimenter. With the right test 
instruments, you can tell quite ac¬ 
curately what is going on in a circuit; 
but without them, you’re often forced to 
rely on luck and blind intuition. 

This book is a collection of some of 
the most popular designs that we’ve 
produced in the last few years, brought 
together and re-presented by popular 
demand. In each case, you’ll find that 
as well as the original articles, we’ve 
also included any subsequent notes 
and errata on the projects concerned, 
to make sure you have all the informa¬ 
tion needed to make each project a 
success. 

Copies should be available from your 
local newsagent but they can also be 
obtained by sending $7.50 which in¬ 
cludes postage and handling, to: 

The Book Shop, 

Federal Publishing Company, 
P.O. Box 199, 
ALEXANDRIA, NSW 2015 
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CHRISTMAS GIFTS FROM JAYCAR 


BARGAIN PRICED TELEPHONE PRODUCTS 

Jaycar has purchased a quantity of telephone products from ATD. These have been 
returned to ATD from large retailers who.have declared them faulty. These are checked and 
many are found to be OK. the faulty ones are fixed. They can t be sold as new because they 
may have a mark on them and probably have no box. All units are supplied with 
instructions and accessories. All goods have a 30 day replacement guarantee. The Cat #: 
YT-7082 has an additional subsidised warranty for another five months. This is $25 repair 
charge plus freight. The goods offer fantastic value for money. 


TELEPHONE CLOCK RADIO 

The price is so low, we must be 
mad!! Buy 2, one as a spare! 

Features: Clock Radio • one touch 
control buttons • large radio on/off 
selector • wall or desk mountable 

• large LED clock with display 

• PM/alarm indicators • rotatable 
clock display • LED radio tuning 
indicator • battery backup • wake to 
alarm or radio • automatic radio 
muting for incoming calls • radio 
music on hold • snooze facility 
Telephone • ringer on/off • ringer 
indicator • mute & last number 
dialled functions • 30 day exchange 
warranty. No fixee after that. 



Cat. YT-7084 only $19.95 



Reworked stock. - STILL SELLS FOR $65 

COMBINED 
PHONE & REMOTE 
ANSWERING 
MACHINE 

The Phonewatch 1830 gives you the 
benefit of the following features:- 
Telephone: • Last number redial 
•Tone/pulse switching • Ringer on/off 

• Wall mountable. Answering machine 
features: • Digital recording of outgoing 
messages • Remote turn on/off • Toll saver feature • Memo recording • Call screening 

• Voice activated recording • One touch playback • Built-in microphone • Two-way 
record • Remote access to play incoming messages • Message indicator • House 
monitoring • Call breakthrough - priority breakthrough. Supplied with mains plugpack, 
telephone lead, tape and instructions. Re-worked stock. 30 day exchange warranty. For 
next 5 months special repair price $25. 

cat yt-7082 Now Only $69.95 Was $89.95 

Bargain Priced ATD Answering Machine 

The ATD 1800 is a very popular 


answering machine. All the big stores 
and discounters sell it for $99. These 
are in our catalogue for $59.95 and 
we have sold hundreds. Features: 
•memo recording ‘digital recording of 
outgoing messages *call screening 
•voice activated recording ‘built-in 
mic ‘message indicator & number of 
calls. We've been able to further 
reduce our price of this machine. All 
units are supplied with instruction 
manuals, phone lead and power plugpack. Three month replacement warranty applies 
to this product. Probably Austrajiasbest^ejling machine. Re-worked stock. 

Cat. YT-7028 only $49.95 



METEX 4.5 DIGIT RS232 
DIGITAL MULTIMETER SALE 

Features: 

•Bargraph ‘Frequency ‘Transistor ‘Logic ‘Relative Offset 
•20 Amp Current ‘Carry Case ‘Overload Protection ‘Data 
Hold ‘Min/Max Hold ‘Diode and Continuity ‘Range Selector 
Beeper. - See catalogue for full details. 

Cat. QM-1460 

Was $269.50 X mas 
Special $239.50 Save $30 




cavp 1AO/ a ON V,FA SPEAKER/ 
SAVE igM/o CAB ,NET KITS 


If you purchase a set of Vifa speaker kits with cabinets this month take 10% off. 
Prices are due to rise soon. Don’t miss out. 

Kit#: SA50 Normally $369 
Kit. #: SA70 Normally $449 
Kit. #: saioo Normally $699 
Kit. #: SA130 Normally $999 
All prices are for complete kits - speakers, crossovers and cabinets. Discount only 
applies to full kits. See catalogue for full details. 


Now Only $332.00 
Now Only $404.00 
Now Only $629.00 
Now Only $899.00 





OUTDOOR GARDEN 
OR X MAS LIGHTS 

150 LIGHTS!!! These are bigger, 
better and cheaper than our old 
model that we had so much trouble^ 
getting. Have the best looking garden in the 
street. Completely prewired - simply hang them 
through your garden. Safe, low voltage (24V) 
supplied with a mains 240v plug pack.The set 
consists of a 240v plug pack, 15 metres of plain cable and 21 metres of cable with the 
150 globes at 140mm spacing. All cable and globe bases are green so it easily hides in 
the garden. Current drain for all 150 globes is approx 2.1 amps. 

Cat.#: SL-2830 Perfect For X'mas - Only $69.95 

UHF PHASED ARRAY TV ANTENNA 

Phased Array (or flat reflector) TV antennas are designed to give 
increased performance in poor reception areas, or where the 
signal tends to vary or fade. This is a quality European 
made product. 

SPECIFICATIONS: 

Bandwidth 470-862Mhz 

Dimensions 500 x 760mm 

Gain 9-12dB 

Front to Back Ratio >18dB 
Wind load at 120KMH 5kg 
Reflectors Plastic covered steel 

Elements Zinc plated 


Mounting 
Cat. #: LT-3185 


Dia max 60mm 

$69.95 


SW/AM/FM 
MINI RADIO 

Listen to the world. Features 
AM/FM and shortwave band (3.1 
to 17.6MHz). All packed into the 
smallest multiband radio we’ve 
seen. Measures only 125(W) x 
70(H) x 28(D)mm. 

Features include: LED band 
indicators, feather touch selector, 
micro size, telescopic FM-SW 
antenna, carry strap, earphone jack. 
Operates on 2 AA batteries. Bargain price. 



Cat. AR-2200 

only $42.95 
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LOW COST 
DMM REDUCED 
EVEN FURTHER 

Features: <3.5 digit 12.5mm LCD 
display ‘Transistor test ‘Diode 
test *10 amp current ‘Plug in 
leads. Full feature meter with plug 
in 4mm probes and transistor 
tester for under $30!!! This is the 
ideal first multimeter, and will give 
years of faithful service. 

Cat. #: QM-1500 

Was S 34.95 
Only $29.95 



DOOR WATCHDOG 

After the success of our Electronic Watchdog alarm, we have found a much cheaper 
door knob model. To use, simply place over the door knob on the inside and switch 
on. It's designed to be used on round type door knobs that are common in flats and 
newer homes. As soon as someone touches the door knob outside, the unit starts 
barking like a dog. It is an excellent deterent, and offers inexpensive piece of mind for 
our older community, and people alone. 

Features include: •simple operation - switch on to use ‘adjustable volume control 

•loud barking dog sound alarm •electronic touch activated sensor . 

•adjustable sound volume. Requires a 216 9 volt alkaline battery 
(Cat: SB-2395 $6.30). ^ , A cooo OC " 


Cat: LA-5282 


INSTALLERS 
Contact us for 
great prices 


Only $24.95 


UNIVERSAL 
RUBBER HOLSTER 
FOR DMM'S 

This quality holster 
suits our large digital 
multimeters. It will 
protect them from 
drops and general 
rough treatment. It 
includes a tilting bail 
and can be wall 
mounted. It will suit 
the following 
DMM's: TES 3.75 
digit - Cat QM 1475, TES Frequency 
DMM-Cat QM1520, Dual Display DMM 
-Cat QM1525, Meters 4.5 digit DMM- 
Cat QM1460 plus other full size 
meters with height about 185mm and 
width approximately 
85mm. Holster size: 

200 x 99 
x55(D)mm. 

Cat #: QM-1510 

$19.95 



BELLMATE 1000 
ALARM PANEL SPECIAL 

We re overstocked. We have taken $30 off the 
fabulous eight sector Bellmate Alarm Panel. 
Features: »8 programmable zones plus tamper 
and panic -silent alarm if desired *4 tamper 
systems •split zone inputs *1 or 2 triggered 
inputs ‘handover zone prog, -remote 
available. See catalogue for full specifications. 
Requires backup battery - 1.2Ah Cat. # SB- 
2480 $28.50, 6.5Ah Cat.# SB-2486 $43.50. 
240VAC power supply Cat. # MP-3021 $24.50. 
Cat. #: LA-5324 

Normall^$229 


ALARM PANEL TELEPHONE DIALLER 

This is a marvellous product which will 
connect to virtually any home -business 
alarm panel. It has a 
built-in microphone 
which records a 16 
second message by 
you and then when the 
alarm is triggered will 

send the message up to four different numbers, or any 
combination of the same. Suitable for pulse or tone phone 
systems. Also suitable as an alerting system for the elderly 
or the sick, easy to connect to both alarm system (N/C 
terminals) & phone (2 wires). Requires 12VDC - from alarm 
panel.Stores 4 telephone numbers which can be easily 
sequenced. Not Austel Approved. 

Cat: LA-5190 Was $189 Now $159 


Now $V. 






1 wt 


it. LA-5016 

49.95 


A^HCAD BATTERIES 

TOOmAh wHh solder tags - Cat. #: SB 24 $i 

$3.75 each 



BELLMATE 100 - PULSE 
COUNT PASSIVE INFRA RED 

Specifications: 

• 24 element zones in 3 layers • Current draw 20mA 

• Wide angle 90° coverage • Tamper switch for 24 

• Coverage 15x15 metres hour zone 

• Operating voltage 9 -16V DC • Pulse count switch, 

• Relay output - N.C. contacts normal or 3 pulse 

• Tamper proof - 22Q resistor • Sensitivity adjustment 
with short circuit protection • Sliding PC board 

• Max rating 1A resistive/24V DC • N.C. terminals 

• Size 110(H) x 70(W) x 55(D)mm • 2 year warranty 


THE LATEST KITS 


COMPUTER 
DISKS 

YOU WON'T BUY 
CHEAPER! 

Lifetime Guarantee, white box. 
5.25’DSDD Cat. XC-4730/Pkt 10 
5.25'DSHD Cat. XC-4732/Pkt 10 
3.25“ DSDD Cat. XC-4736/Pkt 10 
3.25' DSHD Cat. XC-4738/Pkt 10 
IBM FORMATTED 
5.25“ DSHD Cat. XC-4733/Pkt 10 


PL 


500mAh rechargable - Cat. * sb-2452 

4 for $10.00 

500mAh with solder tags - Cat. #: SB2453 

$2.95 each 


700mAh rechargable - Cat. #: SB 2450 

$3.50 ea or 4for $12.50 


BARGAIN PRICED 

TELEPHONE LEADS 


FROM JAYCAR | 

$14.95 

PC Controlled Eprom Prog 

KA-1752 

$99.50 

18/36W Fluro Inverter 

KC-5143 

$79.95 

Decoder For ACS Signals 

KA-1753 

$18.95 

5v to 12v Convertor 

KC-5137 

$24.95 

Noise And Distortion Meter 

KA-1751 

$139.50 

In Circuit Transistor Checker 

KC-5136 

$14.95 

1GHz Frequency Counter 

KA-1750 

$149.50 

Colour Video Fader 

KC-5135 

$29.95 

50mHz Frequency Counter 

KA-1749 

$89.50 

Digital Voltmeter 

KC-5134 

$32.95 

DSO Adaptor For PC's 

KA-1748 

$85.00 

Woofer Stopper 

KC-5133 

$49.50 

Courtesy Light Timer 

KC-5138 

$14.95 

Nicad Cell Discharger 

KC-5132 

$27.95 

Jumbo Digital Clock 

KC-5139 

$109.00 

LED Audio Power Meter 

KC-5131 

$24.95 

Hi Fi Preamp 

KC-5140 

$419.00 

Alarm Triggered Camera 

KC-5130 

$49.95 

Remote Control For Preamp 

KC-5141 

$89.95 

Camcorder Mixer 

KC-5129 

$29.95 

"Blueprint" Hi Fi Preamp 

KC-5142 

$449.00 

Low Fuel Indicator 

KC-5128 

$11.95 


US TELEPHONE LEADS 

Used from wall socket to telephone 

US PLUG TO US PLUG $ 2.9 

• Length -10 feet (3 metres) 

• Flat cable. Ivory colour. Cat. # YT-6080 

US PLUG TO US PLUG $8.95 

• Length - 50 feet (16 metres) 

• Flat cable. Ivory colour. Cat. # YT-6081 

US PLUG TO US PLUG $2.95 

• Length - 7 feet (2 metres) 

• Curly cable. Black col. Cat. # YT-6082 

US PLUG TO US PLUG $6.95 

• Length - 25 feet (8 metres) 

• Curly cable. Black col. Cat. # YT-6083 




US EXTENSION LEADS 

US PLUG TO SOCKET - S3.95 

• Length - 7feet (2 metres) 

• Flat cable. Ivory colour. Cat. # YT-6084 

US PLUG TO SOCKET - $6.95 

• Length - 25 feet (8 metres) 

• Flat cable. Ivory colour. Cat. # YT-6085 

US PLUG TO SOCKET $8.95, 

• Length - 50 feet (16 metres) 

Flat cable. Ivory colour. Cat. # YT-6086 

PLUGS, ADAPTORS, SOCKETS 

US TELEPHONE PLUG RJ12 - 6x4 

Norm. $3.50 Now $2.00 

• Pkt 5. Cat. # PP-1432 


ADAPTOR - US SOCKET TO SOCKET 
Norm. $4.95 Now $2.95 

• Cat. #: YT-6060 0 

US SURFACE MOUNT SOCKET - 
Only $1.95 

• Fawn in Colour. Size: 55x49x21 (D)mm £ 

socket on end. Cat. # YT-6059 

US WALL SOCKET Only $1.95 

• Size: 76(W)x120(H)x10(D)mm. 

• Cat. # YT-6057 * • ♦ 


} have purchased a quantity of telephone leads 
and accessories at distressed prices, and have 
passed the savings on. Save up to 50%. 
Note: These are not Austel approved. 


$4.50 

$8.50 

$8.50 

$12.95 
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REMOTE CONTROL PREAMP KIT 




mel 


STANDARD KIT 


Includes all specified components except 

microprocessor and programming 

which must be obtained from Silicon Chip. No remote 

controL Cat. # KC-5140 $419.00 
BLUEPRINT KIT 

Kit as described including all the additional Blueprint 
features, including the pre-programmed 
microprocessor and without any 
remote control. ^ # KC . 5142 $449.00 

PREPROGRAMMED 


REMOTE CONTROL 


As described elsewhere in this article. 

Cat. # KC-5141 $89.95 


REF: SILICON CHIP SEP/OCT/NOV 1993 
BUILD YOUR OWN HI-TECH REMOTE CONTROL HI FI PREAMP 
EXCLUSIVE JAYCAR "BLUE PRINT' VERSION 

Jaycar will of course be producing a standard version of this 
project. This version will include the fluorescent choke-type 
power transformer, nickel plated RCA sockets, Scotchcal 
panelling, carbon film resistors and standard screened 
cabling as well as the other parts specified in the projects 
part list. In addition to this, however, we will also be making 
available a fully Blueprinted kit which will include (but not 
limited to) the following features: 

•low noise radiation toroid power transformer 
•fully punched and screen printed front panel in 
distinctive "Blueprint" artwork 
•gold plated RCA sockets throughout 
•special low capacitance screened cabling 
•machined pin 1C socket for the microprocessor 
•1% metal film resistors instead of carbon types 
•pre-programmed microprocessor included in the cost 
•pre-wound chokes 

•metal thread fixing screws fixing inserts clinched into 
chassis. Beware of cheap chassis' that use self tapping 
screws!! 

•specially written step-by-step instructions 
•remote control extra 

ULTRASONIC CLEANERS 
REDUCED 

Clean your jewellry, glasses, dentures, 
watches, relays, switches, connectors, 

PCB's, pens, cameras, filters etc. It uses a 
transducer to produce millions of activated microscopic cleansing 
bubbles which blow dirt, grease and grime off surfaces and deep into 
cracks and holes. New model has 4 timers - 4,8,12 & 16 minutes. 
240VAC operation. Capacity 570ml. Cat. YH-5400 

Was $199.00 Now Only $159.00 Save $40.00 


CD DESK 
CLOCK 




This great clock 
features a compact 
disc mounted on a 
small perspex 
stand. Ideal for 
desks, mantle- 
pieces, bedrooms, 
on top of the TV 
etc. Modern decor 
suits our modern 

living. Runs on 1 x AA battery. Ideal gift. 

Cat. #: XC-0110 $19.95 
DIGITAL TYRE GAUGE 

For safetys sake 
you should keep 
an eye on your 
tyres air pressure. 
Many pressure 
gauges at service 
stations are 
inaccurate as they 
are constantly 
dropped by 

_ uncaring 

motorists. Keep one of these in your glovebox. It's easy to 
use and the pressure is easily read from the digital gauge. 
Features include: •touch button operation -detect speed 0.5 
sec -unique, easy to handle pistol shape design -reading in 
PS110-50 -low battery consumption. 

Cat. #: QM-7240 $29.95 








PC CONTROLLED EPROM 
PROGRAMMER - KIT 

Ref E.A. Sept 93. 

This programmer is controlled via the parallel port on an IBM 
compatible PC. As well as programming EPROMs, it also has a 
readback feature. The hardware can handle EPROMs from 2716 
(2k x 8) to 27256 (32k x 8). With modifications larger devices can 
be handled. It will also programme 2816 and 2864. 

The kit includes 2 x PCBs, box, scotched panel, 2 x ZIF sockets 
and all specified components. 

cat ka 1752 ONLY $99.50 


MAGNAVOX 12W SENSATION 
LESS THAN HALF PRICE 

We have purchased a quantity of the fabulous Magnavox 12W 12 inch 
speakers at a special price. This speaker is stocked by us and 
normally sells for $59.95. We have been able to slash the price to 
$29.95 a saving of $30. 

Speaker Details 

• Paper cone, foam roll 
surround, high temp 25mm 
voice coil 

•350g Barium magnet. 
•Power handling:80WRMS. 
•Freq range fo: 6000Hz, 
•Sensitivity: 89.2dB/W/mt. 
•Res. Frequency: 25.7Hz. 
•QTS: 0.83 *VAS: 362.1 L. 
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NEW KfT NEW KIT NEW KIT NEW KIT 


VERSATILE 40V/3A LAB POWER 

supply kit mm 

REF: Electronics 
Australia Dec/Jan 94 
This new supply should 
handle all but the most 
specialised tasks on a 
home or professional 
workbench. It features 
full electrical and thermal 
overload protection, 

adjustable current limiting, dual panel meters, and 
can be used as either a single or dual-tracking 
supply. Specifications: »0 to 40V (0 to +/- 20V) 


BECOME A 
JAYCAR 
DEALER 


•QMS: 3.24 *QES: 1.12 
Two box sizes - both sealed. 


VOL (Litres) 
Tuning Freq 
Response Peak 
-3dB Frequency 
Qtc 


5Q 

73.8Hz 
6.01 dB 
49.9Hz 
1.93 


U2Q 
55.2Hz 
4.13dB 
38.6Hz 
1.52 


Cat. CW-2122 

Catalogue Price 
$59.95 
Now Only 
$29.95 


KIT 

0.2% at 3A output 

Contact our 

•output ripple less than 

Wholesale 

AVAILABLE 

5mV at 3A. 

Dept, on 

Kit is supplied complete 

(02} 743 5222 1 

JANUARY 

with case, PCB, screened 
and punched panels plus 

BUY IN 


all specified electronic components^ 
Cat. #: KA-1755 


)nic components. 

$169.00 


SAVE 
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NEW BOOKS - NEW BOOKS - NEW BOOKS - NEW BOOKS 
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12 Volt Doctors Practical Handbook For 
The Boats Electrical System BB-3804 
12 Volt Doctors Project Book BB-3802 
Learn Microsoft Word Now BM-2142 


SEE PREVIOUS ADS FOR FULL DETAILS 

MS-DOS Commands BM-2134 $14.95 

Microsoft Quick Pascal BM-2136 $14.95 

Substitution & Data For TV/Video BM-4550 $14.95 

Windows 3.1 Secrets BW-3500 $85.00 

Official X'Tree BW-3502 $39.95 

Fix Your Own PC BW-3506 $54.95 

Learn Microsoft Word For Windows Now BM-2138 $29.95 

Learn Microsoft Excel For Windows Now BM-2140 $29.95 

Virtual Reality Playhouse BW-3504 $47.95 

12 volt Doctors Alternator Book BB-3800 $32.95 

The Nortons Utilities BM-2128 $7.95 

$39.95 Supercharging MS-DOS BM-2144 $12.95 

$22.95 Learn Autocad 12 In A Day BC-3024 $29.95 

$19.95 
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INTROD. CIRCUIT ANALYSIS 

7TH EDITION 

Another quality hard cover edition. An ideal textbook for those who 
want to learn electronics. Chapters include: -Introduction, Current 
and Voltage -Resistance, -Ohms Law -Power and Energy -Series 
Circuits -Parallel Circuits -Series - Parallel Networks -Methods of 
Analysis and Selected Topics -Network Theorems -Capacitors 
•Magnetic Circuits -Inductors -Sinusoidal Alternating Waveforms 
•Basic Elements and Phasors -Series and Parallel AC Circuits and 
Networks -Power (AC) -Resonance, Decibells - Filters and Bode 
Pilots -Pulse Waveforms & the R-C Response -Polyphase Systems 
•Npn-Sinusoidal Circuits -X'formers, System Analy sis - An 
Introduction. 1,114 pages - hardcover - 260 x 210mm. 

Cat. BX-3904 JUST $57.95 


ELEC. DEVICES AND CIRCUITS 

3RD EDITION 

This quality hardcover book is a modern, 
thorough course in electronic device theory. 
A knowledge in DC circuit anaysis and some 
AC circuit theory will help the reader. The 
chapters in this book are: -Introduction 
•Semiconductor Theory -Diodes As A Circuit 
Element -Bipolar Junction Transistors 
•Small Signal BJT Amplifiers -Bias Design In 
IC's -FETs -FET Circuits and Applications 

_ -Handy Parameters -Frequency Response 

•Multistage Amplifiers -Integrated Differential in OP Amp Circuits -OP 
Amp Theory -Application of OP Amps -Power Amplifiers -Power 
Supplies & Voltage regulators -Special Elec Devices -DA & AD 
Convertors -Appendix - Spice & PSpice. 

988 pages - Hardcover - 190 x 240mm. 

Cat. BX-3900 JUST $56.95 


OP AMPS WITH LINEAR IC'S 




OPERATIONAL 
AMPLIHEHS WITH 
LINEAR INTEGRATED 
CIRCUITS 


iysiem Analys is - a 


TURN YOUR SURPLUS STOCK INTO CASH!!! 

Jaycar will purchase your surplus stocks of components & equipment 

Call Mark Harris or Bruce Routley NOW on 
(02) 743-5222 


2ND EDITION 

This hardcover book wil teach you: -To establish 
methods for analyzing , modelling, and predicting OP 
amp performance -To develop the readers ability in 
designing circuits to perform specific operations -To 
acquaint the reader with common circuits and enable 
them to select available devices. 

Ideal for those interested in engineering technology, 
students, design engineers, technicians and advanced 
_hobbyists. 

Chapters are: -General Amplification Concepts -Ideal OP Amp Analysis and Design 
•OP Amp AC and DC Effects and Limitations -Linear OP Amp Circuits 
•Comparators -Oscillators and Waveform Generators -Active Filters -Rectifier 
Diode and Power Circuits -AD and DA Conversion -Misc Circuits. 

Hardcover - 240 x 190mm. 

Cat. BX-3902 



JUST $46.95 


SOLAR PANELS 


1 watt 

6 volt 

Cat. #: ZM-9020 

$24.95 

2 watt 

12 volt 

Cat. #: ZM-9024 

$44.95 

4 watt 

12 volt 

Cat. #: ZM-9026 

$79.95 

8 watt 

12 volt 

Cat. #: ZM-9030$ 149.95 

See catalogue for full details. 





SOLAR BATTERY CHARGER KIT 

REF: Silicon 
Chip Nov 91 
Will hadle solar 
panels up to 25 
watts and 2 
amps. Kit 
includes PCB, 
pot cores, 
heatsink and all 
specified 
components. 

Cat. #: KC-5102 

$34.95 



8 INCH SUBWOOFER 

As used in subwoofer 
project in Electronics 
Australia June 1992. The 
cabinet utilises a bandpass 
design whereby the 
speaker is mounted in a 
partition in the cabinet, the 
front compartment being 
14 litres and the rear 38 
litres. The speaker features a massive magnet assembly, 
80W RMS power handling, butyl rubber cone suspension 
and a super rigid frame. Copies of the project are available 
for viewing at Jaycar stores. 

Rated Power 80 watts rms 

Frequency Response 35 - 5kHz 

Sensitivity 90dB-1W/1m 

Voice Coil Impedance 8L2 @ 400Hz 

cat. #: cw-2150 only $99.50 



HEAD OFFICE 

6 Leeds Street Rhodes 2138 

Telephone (02) 743 5222 
FAX (02) 743 2066 



$10-$24.99 

$3.75 

$25 - $49.99 

$4.50 

$50 - $99.99 

$6.50 

OVER $100 

$8.00 


MAIL ORDERS 

P.0. Box 185 Concord 2137 
ROAD FREIGHT ANYWHERE IN 
AUSTRALIA (up to 20kg) $14.00 


MAIL ORDER VIA 

FREE CALL - ORDERS ONLY 
(008) 022 888 
HOTLINE (02) 743 6144 




m 


194 Wright St (Cnr. Selby St) (08) 231 7355 
Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 12pm 

144 Logan Rd (07) 393 0777 GORE HILL 

Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm 

266 Sydney Rd (03) 384 1811 PARRAMATTA 

Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 4pm 

Shop 2,45 A'Beckett St City (03) 663 2030 PENRITH 

Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 2 Sun 10 - 4pm 

887-889 Springvale Rd Mulgrave (03) 547 1022 RHODES 

Nr Cnr. Dandenong Rd Mon-Fri 9-5.30 Fri 8 30 - Sat 9 - 2 

129 York St. (02) 267 1614 

Mon-Fri 8.30 - 5.30 Thurs 8.30pm - Sat 9 - 4pm 

ST 


363 Hume Hwy Cnr Meredith St (02) 709 2822 

Mon-Fri 9 - 5.30 Thurs 8.30pm - Sat 9 - 4 - Sun 10 - 4pm 

188 Pacific Hwy (Cnr. Bellevue Ave) (02) 439 4799 

Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm Sun 10 - 4pm 

355 Church St (Cnr. Victoria Rd) (02) 683 3377 

Mon-Fri 9 - 5.30 Thurs 8.30pm Sat 9 - 4pm Sunday 10am - 4pm 

199 High St (047)21 8337 

Mon-Fri 9-5.30 Thurs 8 30 - Sat 9-4pm Sun 10-4pm 
6 Leeds St (02) 743 5222 
Mon-Fri 9 - 5.30 


m 

m 
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Radio 


by PETER LANKSHEAR 



A Russian Radiola 


There is usually a certain sameness about receivers that have had similar origins. Occasionally 
though, a lucky or enterprising collector will acquire an exotic radio that adds considerably to the 
interest of a display, and warrants extra study. Recently a friend of mine did just that. He was offered 
a Russian receiver which had been a prized possession of a Bulgarian who had migrated about 35 
years ago. It was a rare opportunity to study Russian technology of the late 1950’s, and the offer 
was accepted with enthusiasm. 


Until recently, a lot of what went on 
behind the Iron Curtain has been not at 
all clear, but there has been a widespread 
impression that Russian technology 
lagged behind and was inferior to that of 
the West. 

On seeing my friend’s acquisition, my 
first impression was of a large and well 
finished table-top cabinet with attractive 
inlaid veneers and in appearance quite 
different from locally made contempo¬ 
rary models. It is somehow bigger than it 
looks — measuring 350 x 450 x 600mm 
— and is quite heavy. The front curves 
inwards, effectively removing any sug¬ 
gestion of boxiness, and the top lifts up 
to provide access to a turntable and mon¬ 
aural pickup. But more of these later. 

What is the brand name? In the mid¬ 
dle of the speaker baffle is a metal 
badge in Cyrillic script. With the aid of 


a Russian guide book, I transliterated 
this as ‘Loocs’ (Lux?). There may be 
some significance, but Lux has been a 
Swedish radio brandname. Indeed, the 
quality of construction and general ap¬ 
pearance give an initial impression of 
the chassis having German or Scandina¬ 
vian influences... 

Label surprise 

Together with several labels identify¬ 
ing terminals and controls, the logo also 
appears on the back cover. But above it 
was my first surprise: a word which 
when converted to our Roman alphabet 
says ‘Radiola’! 

The term Radiola has long been asso¬ 
ciated with RCA and their Australasian 
associate, AWA. In fact, right from their 
founding, RCA had called their receivers 
Radiolas and almost certainly held the 


copyright. In Levallois in 1921, the 
French installed a transmitter for what 
was named the Radiola Station. My 
guidebook says that the Russian for a 
radio is ‘pryeeyomnyeek’ and a record 
player is a ‘praheegrivahtyehl’. Perhaps 
‘Radiola’ is a generic term much as 
‘Hoover’ or ‘Gramophone’. 

Grouped with the inevitable CCCP 
(USSR) is what appears to be the 
manufacturer’s logo. This is very 
stylised, in what looks like Roman 
script initials VEF above the name 
RIGA. V and F are not Cyrillic letters 
and of course Riga is the capital of Lat¬ 
via. (On the dial, the same logo has 
Riga in Cyrillic script). It would seem 
likely that the Radiola was made in Lat¬ 
via, which perhaps significantly is very 
close to Sweden. 

Still at the rear, there are plenty of 



Above: The rear of the set with the back removed. Although only a 
mono receiver ; there are four parallel-connected elliptical speakers. 


Right: In its distinctive tabletop cabinet, the Russian radio/record 
player would stand out in any collection. There are a total of six 
receiving bands, including an FM band centred on 67MHz. 
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Many of the components are mounted on tagboards to achieve a compact 
layout Note the cord, linked to the tone control, for adjusting the IF selectivity . 


sockets to sort out. First there is a mod¬ 
ified octal socket with a plug to select 
mains voltages of 110, 127 or 220 
volts. The standard Russian supply is 
220V at 50Hz, but there are some vari¬ 
ations. As was common European prac¬ 
tice, the mains plug is captive on the 
back cover to prevent operation with 
the chassis exposed. 

There is a socket for a VHF dipole for 
FM reception, and the usual aerial and 
earth connections are provided for the 
AM frequencies. There is an extension 
speaker socket and although the record 
player pickup is internally connected, 
there is provision for an external pickup, 
indicating perhaps that the chassis was 
intended for installation in non-record 
playing cabinets. 

Extensive coverage 

Across the lower front of the cabinet is 
a well laid out glass dial, the scales giv¬ 
ing an idea of the extensive coverage of 
the receiver. Calibration of all six bands 
is in metres and is as follows: 

Longwave 800 - 2000m (375 - 150kHz) 
Broadcast 200 - 550m (1500 - 545kHz) 
Shortwave III 55 - 75m (5.45 - 4.0MHz) 
Shortwave II 40 - 55m (7.5 - 5.45MHz) 
Shortwave I 23 - 32m (6.9 - 9.37MHz) 
VHF (FM) 4.3-4.7m (69.7-63.8MHz) 

The shortwave and broadcast band fre¬ 
quency ranges are conventional with 
good shortwave bandspread, but the oth¬ 
ers need some comment. With its vast 
distances, Russia finds the longwave 
band very useful. FM tuning is very re¬ 
stricted, covering a portion of what here 
is Television Band I. 

As was common practice at the time, 
the dial is decorated with station loca¬ 
tions — recognisable names of Russian 
cities including Moscow, Leningrad 
(now St Petersburg once again), 


Stalingrad, Kiev, Minsk and Odessa. 
What I was not prepared to find listed 
were European cities including Luxem¬ 
bourg, Oslo, Paris, Prague and 
Hilversum! Obviously, the Iron Curtain 
did not screen radio transmissions... 

Band selection uses a method interna¬ 
tionally popular at the time, by means of 
a row of piano-type key operated 
switches. Depressing a key switches the 
band or pickup and connects the mains 
supply. The extreme left hand key 
switches the power off. 

Either side of the row of keys, and 
partly recessed into the cabinet, are edge 
operated tone control knobs, with bass 
on the left and treble on the right. Over¬ 
all, the control range is wide and each 
has a clever little music clef scale in front 
of an illuminated red cursor indicating 
the setting. 

There are two main controls, both of 
them of the dual concentric variety. One 
pair is on either side of the dial. At the 
left is the volume control, concentric 
with a knob for rotating the internal long- 
and medium-wave ferrite aerial for best 
signal pickup. This is accomplished by 
means of an ingenious arrangement of a 



Larger value capacitors are especially 
well made, with glazed ceramic 
bodies, solid metal ends and low 
inductance leads. 

cable, guides and jockey pulleys. On the 
right, a similar pair of knobs control tun¬ 
ing, with the inner control for the AM 
bands and the outer for FM. Gearing ra¬ 
tios are well chosen to provide comfort¬ 
able tuning. 

No 45rpm... 

The record player has a spring 
mounted 10-inch turntable. One conve¬ 
nient feature is a pair of clips that can be 
flicked into position to lock the springs 
for transit. 

I was astonished to find that the turnta¬ 
ble has only two speeds — 78 and 
33rpm. It would seem that the Russians 
did not recognise the 7" 45rpm disc 
which was so popular elsewhere. Was it 
because this format was first developed 
by America’s RCA? In the West, the 45 
single was a cornerstone of the record 
and entertainment industry and very im¬ 
portant to youth culture. Perhaps this is 
another example of how much the old 
Socialist regime was out of touch with 
the needs of their people. 

The crystal pickup has two stylii on a 
common leaf and selected by a little 
lever which rotates the assembly a few 
degrees. This system simplifies stylus se- 


VALVES USED IN JlDKC RECEIVER 


VALVE TYPE 

FUNCTION 

EQUIVALENT 

6K4II 

R.F.& I.F AMPLIFIERS 

6BA6/EF93 

6Hin 

M.F.* H.F. MIXER 

6AJ8/ECH85 

6X2II 

DIODE DETECTOR/AGC 

6AL5/EAA90 

6IH4II 

OUTPUT STAGE 

6BQ5/EL84 

6H2II 

AUDIO AMPLIFIERS 

SIMILAR TO 12AX7 

6H3II* 

F.M. OSC/MIXER 

NO EQUIVALENT 

6E5C 

TUNING INDICATOR 

6U5G/EM35 


* V.H.F. DOUBLE TRIODE 
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VINTAGE 


lection, but it does mean that there is 
additional mass waving about to affect 
pickup performance. 

Four speakers 

Although no open-back cabinet can be 
ideal acoustically, the quality of sound 
produced is very good. Some of this can 
be attributed to the provision of four par¬ 
allel loudspeakers, which must be a re¬ 
cord number for a monaural mantel radio 
cabinet. There are two 200mm by 
125mm units on the front baffle board 
and one 75mm by 125mm on either side 
of the cabinet. 

Around about now I had intended trac¬ 
ing out the circuit, but after a close study 
of the chassis I concluded that too much 
of what is euphemistically known as ‘re¬ 
verse engineering* (pulling apart) would 
be involved. However, a fair evaluation 
is possible without such drastic action. 

The IF and audio amplifiers are com¬ 
mon to both FM and AM, but there are 
independent RF sections. The FM sec¬ 
tion comprises a slug-tuned unit and a 
double triode oscillator/converter valve, 
connected directly to the aerial without 
the benefit of an RF stage. This is proba¬ 
bly the weakest part of the whole design. 
There is an optional internal FM aerial 
made of 300-ohm ribbon tacked around 
the interior of the cabinet. 

The AM section of the receiver has a 
conventional RF stage, and a tri- 
ode/hexode converter. 

The IF amplifier has an unexpected 
refinement. A cord around the treble tone 
control shaft is connected to the IF trans¬ 
formers. This acts as a windlass, adjust¬ 


I- 

I Professional sales and 
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j munication equipment. 

If 12 month warranty on all 
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j Parts, circuits, data-sheets 
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i & custom construction. 

1 VINTAGE 
IWIKEILIESS 

1 IAIH CO 

60 Australia St Camperdown 
NSW 2050 
Ph: 02 557 2212 
Fax: 02 516 3981 



The coil assembly is on a large fibre board, making access for alignment very 
easy. With the wavechanging switches directly underneath, leads are very short, 
contributing to stability and efficiency. 


ing the physical spacing of the windings 
in what is one of the best variable selec¬ 
tivity systems. 

Familiar valves 

Following the detector, the quite elab¬ 
orate audio amplifier has two double tri- 
odes and a push-pull pair of output 
pentodes. Naturally, I was very inter¬ 
ested in the valves and ascertaining just 
what types are their equivalents, in¬ 
volved a bit of detective work. A magni¬ 
fying glass and an AVO valve tester 
were indispensable. 

As can be seen from the table, most are 
international types with only one, the 
high mutual conductance VHF double 
triode, having no close Western relative. 
Although it has a noval base, pin connec¬ 
tions are completely different from any 
American or European types. The char¬ 
acteristics of the two audio double tri- 
odes are intermediate between the 
12AX7 and the 12AT7, but the filaments 
of the two sections are internally con¬ 
nected in parallel. 

The remaining valve types are very fa¬ 
miliar and with the exception of the tun¬ 
ing indicator, were preferred types 
internationally. One at least, the 
6BA6/EF93 was sold in the West under 
the CEI label. 

The rectifier is a large selenium flat 
pack bridge labelled ‘ABC 120-270’, the 
figures no doubt referring to the ratings. 

A hardboard base plate with its mount¬ 
ing screws in keyhole slots is readily re¬ 
moved to give access to the wiring and 
small components. First impression is of 
an orderly array of the fairly large num¬ 
ber of components needed for a complex 


receiver. Most are mounted on tagboards 
and the wiring is tidy. 

Virtually all large capacitors have 
glazed white tubular ceramic cases 
with very solid metal ends. Compo¬ 
nents of this quality are normally found 
only in military or the highest grade 
industrial equipment. Smaller capaci¬ 
tors appear to be ceramic types, and 
what appears to be date codings on 
some of them confirm the age of the 
receiver as being about 35 years. Resis¬ 
tors are all one colour — green — and 
appear to be spiral cut deposited car¬ 
bon. Values are not colour coded, but 
printed on capacitors and resistors. 
Rather than the usual wire connections, 
resistors and capacitors all have low in¬ 
ductance copper ribbon leads. 

There is good access for alignment. As 
can be seen from the underchassis photo¬ 
graphs, the ferrite cored RF coils and 
well made ceramic trimmers are 
mounted on a large fibre panel which is 
effectively part of the switch assembly. 
Thus the coils are effectively mounted 
directly on the wavechange switch, with 
virtually no connecting leads. This 
method of construction is far superior to 
the use of a rotary wafer switch, and 
would be nearly as efficient as a turret. 

Overall this receiver is a very well 
conceived and designed piece of equip¬ 
ment, which gives a first impression of 
having Northern European origins. Its 
good quality goes some way in rebutting 
the common misconception that Russian 
products have been inferior to and below 
the standard acceptable in the West. 

In short, it’s a worthwhile addition to 
any radio collection. ❖ 












Experimenting 
with Electronics 


by PETER MURTAGH 



Power amp module 

How about building a small power amplifier unit to boost the output signals from various projects? 
Then you can listen to them as nice ‘clean’ (undistorted) sound, at a reasonable volume level. This 
month’s ‘power module’ can deliverthe required several watts of powerto a small eight-ohm speaker 
to do just this. 



There are various different types of 
amplifiers (more on these amplifier 
‘classes* later) which can be used to drive 
a loudspeaker. If you look at many of our 
earlier projects, you will see that we have 
often used a one-transistor class A 
amplifier to drive, via a lk:8-ohm trans¬ 
former, a mini 8-ohm speaker. The trans¬ 


former is needed to match the high out¬ 
put impedance of the transistor to the low 
impedance of the speaker. Without it, 
there will be an impedance mismatch, 
which will result in an inefficient transfer 
of the signal to the speaker, lowering the 
volume. But even using a transformer to 
match the impedances, you will find that 


such a simple amplifier still cannot 
deliver a very powerful signal — and 
what it does deliver is quite distorted. 

So we thought that it would be quite 
handy to have a better quality, stand¬ 
alone power amplifier, capable of provid¬ 
ing enough volume to fill a normal room 
with an undistorted signal. This also 
means that, for future projects, we can 
dispense with the last stage of the circuits 
— their outputs can be amplified by this 
month’s power module. This module is 
actually a refinement of the power 
amplifier stage used in October’s 
ultrasonic receiver. 

Depending on how powerful you wish 
your unit to be, we are offering two alter¬ 
natives. You can power your unit from 
one 9V battery, in which case you can 
safely use BC328/338s for your power 
transistors; or you can increase your 
supply voltage to 18V (see the later sec¬ 
tion on ‘Supply voltage’ for why) by 
using two batteries in series. In this case, 
the 800mW BC328/338s can’t cope with 
the extra power, so you will need higher 
rated 8W BD139/140 transistors. (A 



The schematic shows the two sections of the receiver circuit: the voltage 
amplifier is built around transistors Q1 and Q2, while the two Darlington pairs 
Q3/Q5 and Q4/Q6 form the current amplifier. The bias for the class AB amplifier 
Is set by LED1 and trimpot RV2. 
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BC338 BC328 

BC648 BC668 

NPN PNP 
TRANSISTORS 



C BE 



bottom view 


BD139/140 



EC B 


(LEDt=-t 




ELECTROLYTIC CAPACITOR 



E - emitter 
B - bote 
C - collector 


+ - anode 
- - cathode 


Flg.3: All the BC transistors 
mentioned In this project have the 
same pin out, which Is different to that 
of the BD power transistors. Be 
careful to Identify the NPN transistors 
correctly — 03 Is the BC540, Q5A Is 
the BC338(not the328), while 05 Is the 
BD139. 


BC328/338 pair costs about 70c while a 
BD139/140 pair costs about $2.30 — 
which isn’t that much more expensive.) 
We opted for these higher power transis¬ 
tors and the 18V supply rail. 

When driven flat out, even the 
BD139/140 transistors become quite hot, 
so they really need heatsinks. If you build 
your module on our PCB pattern, you 
will get the added advantage of a built-in 
heatsink — the large areas of copper 
track, on which we have directly 
mounted the power transistors. 

By bolting the metal faces of the tran¬ 
sistors to the copper surface, the transis¬ 
tors can dissipate the heat they generate 
far more quickly, and so reduce the pos¬ 
sibility of over-heating. 

Construction 

Because we believe that this project 
will be used quite often, we have 
mounted it in a jiffy box, with a front 
panel. The PCB is designed to slot 
sideways into a 150 x 90 x 50mm box. If 
you use this size box, and mount your 
speaker inside it, then you are limited to a 


speaker diameter of 83mm (3-1/4") or 
less. Altronics provides a suitable 3W 3- 
1/4" model, and Jaycar a 1W 3" one. Of 
course, you can decide to use a larger 
box, or connect a better quality speaker, 
perhaps one reclaimed from a TV set, 
etc. You could even use a speaker socket, 
so that plugging in an external speaker 
disconnects the small, internal one. 

Start your construction by cutting all 
the necessary holes in the lid of the plas¬ 
tic box, for the speaker, input socket, 
power switch and volume pot Use a 
copy of the front panel artwoik as a 
template to position the holes. The bolts 
used to fasten the speaker to the box will 
be hidden under this artwoik. 

Next, move on to the PCB. Begin 
here with the power transistors (Q5 
and Q6), since they will be the most 
awkward components to place. Position 
them, metal face down, on the copper 
surface; then mark where the three leads 
have to be bent to go into their holes. 
Hold the leads at this point with a pair of 
pliers, and bend them around the pliers 
until they make a 90° angle. Bend the 
leads away from the plastic face (top) of 
the transistor. 

Now insert the leads into their holes on 
the PCB, and check that a bolt will go 
through the transistor into its mounting 
hole. If not, modify the size or position of 
the hole — don’t risk re-bending the 
transistor leads. We used 6BA bolts 
(2.8mm diameter), as the more common 
1/8" ones were just too large. Of course, 
make certain that you use the NPN tran¬ 
sistor (BD139) for Q5 and the PNP 
(BD140) for Q6. 

Because the metal plates on both the 
BD139 and BD140 transistors are joined 
to their collectors, there is no need to in¬ 
sulate the transistors from the copper 
track. A quick look at the schematic 
diagram will show that the BD139’s col¬ 
lector goes to the positive supply rail, 
while the 140’s goes to ground. A smear 


AMPLIFIER 


< 7 > 

Current 


T w 

T 


Flg.4: Insert an ammeter as shown to 
measure the overall current drawn by 
the circuit. A marked Increase In 
quiescent current Indicates that you 
have set the operating bias too high 
with trlmpot RV2. 


of thermal grease (if you have some) can 
be used between the surfaces to increase 
the efficiency of heat transfer. 

If you have decided not to build the 
higher power version of the module, then 
ignore the above instructions, and simply 
place your BC338 and BC328 transistors 
into positions Q5A and Q6A, respective¬ 
ly. Note that, for this pair of transistors, 
the lower number 328 is the PNP version, 
with the 338 being the NPN —the 
reverse to our usual models, the BC548 
(NPN) and 558 (PNP). 

Because the same board allows you to 
use different transistors, (which unfor¬ 
tunately have different pin-outs) take 
care that you don’t accidentally insert 
another component in the spare spot. Use 
only the spots for either Q5 and Q6 or 
Q5AandQ6A. 

Solder in the various components in 
the usual order: resistors, capacitors, 
LED and transistors. Check with Fig.3 
for the various pinouts. This shows that 
all the BC transistors which are used 
have the same CBE pin-out — only the 
BD models are different. 

Don’t be confused by the positions 
of the BD139/140 leads as shown on 
the PCB overlay diagram (Fig.l); this 
shows the identification of the leads 
when viewed from the top (non-copper 
side) of the board — the order will be 
reversed if you view them from the cop¬ 
per side, where these transistors are ac¬ 
tually located. 

Connect the various leads to the input 
socket, volume control and speaker. If 



Left: The top of the PCB show the spare slots for the alternative lower power output transistors (Q5A and Q6A). The nuts 
and bolts fasten the high power ones (Q5 and Q6) to the copper side of the board. Right: This photo shows the BD139/140 
transistors fastened to large sections of copper track which act as heat sinks. 
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you are using an 18V supply, use two 9V 
battery snaps, and join the black (nega¬ 
tive) lead of one to the red (positive) lead 
on the other. 

Then solder the red lead of the first 
snap to the on/off switch SW1 (which is 
connected to the positive rail on the PCB; 
and solder the black lead of the second 
snap to GND. (See Fig.l.) 

Setup 

Once construction is complete, it is 
time to adjust trimpot RV2 to remove any 
crossover distortion in the power transis¬ 
tors. Because the amount of bias applied 
to the power transistors increases as the 
resistance of RV2 increases, start by 
rotating RV2 fully anticlockwise (viewed 
from the front, that is, the side facing the 
GND back). This should give a resis¬ 
tance of zero. Do this before turning on 
the power, to avoid accidentally applying 
too much bias. 

Ideally, for this adjustment, you need a 
1kHz sine wave input As you listen to 
the speaker, you gradually rotate RV2 
clockwise until the distortion disappears. 

The increase in sound quality will be 
quite obvious at this point However, 
check that you haven’t set the bias too 
high, because this can cause large quies¬ 
cent currents to flow through Q5 and Q6. 
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The breadboard layout for the higher power version of the amplifier. Note that 
the power transistors are Inserted vertically on the board—the three leads from 
left to right are the emitter, collector and base. 


If these transistors feel quite hot to touch 
— without any input signal — then 
reduce the setting of RV2. 

Setup is more difficult without an os¬ 
cillator. One method is to connect an 
ammeter as shown in Fig.4, and adjust 
RV2. Increasing RV2 will increase the 
current, but the rate of increase will be¬ 
come far more rapid as transistors Q5 
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Fig.l (top): The component layout for the PCB. Note that, because the two 
transistors are mounted upside down on the copper side of the board, the pin 
order shown for 05 and 06 seems to be backwards. 

Fig.2 (below): The layout diagram to build the amplifier on strip-board. As usual, 
make sure that you break the copper track at all the locations marked as ‘cut 
track’. 


and Q6 turn on more. Once this happens, 
reduce RV2. On our prototype with its 
18V rail, this rapid increase occurred 
with a meter reading around 14mA 
(3.5mA for a 9V rail). 

Another method uses trial and error. 
Start with RV2 about mid position, and 
continue to check the power transistors 
each time the resistance is increased. If 
they don’t seem to be getting hot, then 
continue to rotate RV2 a bit further 
clockwise. Our distortion ceased at about 
the three-quarter position. While yours 
won’t necessarily be the same, this 
should give a reasonable guide to the 
trimpot’s final position. 

Changes 

The power module has been designed, 
with an 18V supply rail, for a maximum 
input signal of about 50mV (or 20mV 
with a 9V supply). With signals larger 
than these, the volume control will act as 
a potential divider to reduce the signal, 
and so prevent distortion. 

However, if you wish to use a veiy 
much smaller signal (say, just a few mil¬ 
livolts), then you really need a pre¬ 
amplifier. Alternatively, you could try in¬ 
creasing the value of the 10k feedback 
resistor R5, and so increase the amplifier 
gain above the 11 (the ratio of 
(R3+R5):R3) which we have chosen for 
this design. Don’t reduce the value of R3 
as this will alter the frequency response 
of the amplifier. 

Other changes concern input and out¬ 
put sockets. You could save some money 
by dispensing with the audio input sock¬ 
et, and just clip your input to the PCB pin 
which is connected to the top of the 
volume pot RV1. Or, you could add an 


ELECTRONICS Australia, December 1993 


99 










































Experimenting with Electronics 



The PCB pattern 
for those who wish 
to etch their own. 


output socket, to allow you to plug in a 
better quality external speaker. 

The power-on LED2 uses a 2.7k resis¬ 
tor to limit the current to around 6mA. 
Decrease this value to 1.2k if you are 
using a 9V rail. The resistor values could 
be decreased slighdy to make the LED 
glow more brightly, but this will shorten 
the life of the batteries. 

Amplifier classes 

The various amplifier classes are 
defined in terms of the amount of bias 
that is applied at the input of the 
amplifier. They vary between the two ex¬ 
tremes of Class A and Class C — the 
former is permanendy and fully biased 
on, while die latter only conducts on the 
peaks of the signal. In between these ex¬ 
tremes, are Classes AB and B. In our 
design this month, we have used Class A 
and Class AB. 

If you refer to the schematic 
diagram, you will see that the first 
stage of our amplifier has both its com¬ 


plementary pair transistors Q1 and Q2 ar¬ 
ranged in the common emitter mode, to 
give a high voltage amplification. How¬ 
ever, its output impedance,is quite high, 
which means that it is nbt suitable for 
driving an 8-ohm speaker direcdy. 
Hence, with this setup, the need for an 
impedance-matching audio transformer 
(as mentioned earlier). 

This first amplifier stage is actually a 
Class A amplifier, because there is suffi¬ 
cient bias applied by resistors R1 and R2 
to keep the transistor pair permanendy 
turned on. The amount of bias has been 
chosen to place them in the middle of 
their conduction range, so that they may 
react to both the positive and negative 
swings of the input signal. But the price 
that we pay for a Class A design is that 
there is a continuous quiescent current 
flowing, whether or not a signal is actual¬ 
ly being amplified. 

To reduce the wastage of the quiescent 
current, another class of amplifier, Class 
B, uses a pair of complementary transis¬ 


tors which are not quite biased on. The 
complete signal is amplified by using the 
NPN transistor to react to the positive 
voltage components of the input signal, 
while the PNP reacts to the negatives. At 
any instant, only one of the transistors is 
ever on. You can easily see why this 
setup is called ‘push-pull’ — when the 
NPN transistor (set up like our Q5) turns 
on, the output voltage is ‘pulled’ up 
towards the positive supply rail, while 
turning on the PNP (like Q6) ‘pushes’ it 
down towards ground. 

Class B solves the quiescent current 
problem of class A amplifiers, but intro¬ 
duces another — ‘crossover distortion’. 
Because the first part of the signal is used 
to complete the tum-on bias for each 
transistor, you end up with distortion in 
the output whenever the input signal 
swings between positive and negative (or 
vice versa). 

Enter the Class AB compromise. Class 
AB also uses a pair of complementary 
transistors acting in the same push-pud 
arrangement, but it adds sufficient bias 
between the base-emitter junctions to just 
turn on both transistors when there is no 
signal. When a signal is applied, one of 
the transistors wid be turned on more and 
the other turned off — which one does 
what wid depend on whether we are 
dealing with the positive or negative sec¬ 
tions of the signal. 

A diode in series with an adjustable 
resistance (as in our circuit), or the con- 
troded output voltage of another transis¬ 
tor, is normady used to apply the precise 
bias. If this bias is too small, then there 
wdl stid be some distortion; but if it is 


E.W.E. Amp 

© POWER © 
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Fig.5: The art work 
for the front panel 
of the jiffy box, for 
those who wish to 
mount the amplifier 
in a permanent 
case. 
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too large, an increased quiescent current 
will flow which will waste power. 

Referring again to the schematic, you 
can see that that this second stage of our 
amplifier is set up as an emitter - follower, 
with the load is connected to the emitter 
of the transistor, rather than to the collec¬ 
tor (as in the first stage). The voltage at 
the output ‘follows’ the voltage at the 
input — they are the same value, apart 
from the 0.65V drop across the base- 
emitter junction. The advantage of this 
setup is that it produces a large output 
current, at a low output impedance — 
ideal for driving a speaker. 

Now let’s investigate the bias needed 
to remove the crossover distortion — 
which is the special feature of the Class 
AB amplifier. Because our circuit uses 
two Darlington pairs in the final 
amplifier stage, the bias voltage needed 
to just turn on Q3-Q6 should be about 
2.6V (4 x 0.65V). This is supplied by the 
voltage drop across the green LED1 and 
the trimpot RV2. 

Here are the results of some measure¬ 
ments we made, after adjusting RV2 to 
remove crossover distortion. With a 9V 
supply rail, the bias voltage was 2.26V 
— 1.86 V across LED1 and 0.40 V across 
RV2. The collector current of Q2 was 
2.14mA, and the resistance of RV2 
was 187 ohms (0.40V/2.14mA). With an 
18V rail, the LED voltage was slightly 
higher (1.93V), the RV2 voltage lower 
(0.12V), the collector current greater 
(5.44mA) and RV2 resistance was 
smaller (22.1 ohms). 

Hence, the 200-ohm value for RV2 
was chosen to be able to cover these 
two extremes (22 - 187 ohms); but its 
maximum value was kept as low as pos¬ 
sible, to prevent anyone accidentally set¬ 
ting the bias far too high. This is also the 
reason for using a green LED (and not 
another colour), because its voltage drop 
is less than, but close to, the minimum 
bias required. 

How it works 

Transistors Q1 and Q2 form a com¬ 
plementary pair for the audio voltage 
amplification. The advantage of using 
two transistors for this stage is that the 
arrangement has a very high input im¬ 
pedance, and hence does not load down 
the input signal — that is, it draws very 
little current from the previous stage. The 
load for transistor Q2 is the green LED1, 
the resistance of RV2 and resistor R4. 
Note that R4 is not joined, as you would 
expect, directly to the GND rail, but in¬ 
directly via the speaker. This setup is 
called ‘bootstrapping’ (and will be ex¬ 
plained later). 

The current amplifier also uses 


pairs of transistors (Q3/Q5 and 
Q4/Q6) to increase the input impedance. 
As mentioned earlier, this stage also 
has small value emitter-follower resis¬ 
tors R6 and R7, to help stabilise the cir¬ 
cuit Voltage changes produced across 
these resistors act as negative feedback, 
and so help to counteract any alterations 
in current caused by increased 
temperature or the different gains of 
particular transistors, etc. 

There is also an overall negative feed- 


PARTS LIST 

Miscellaneous 

PCB 88 x 43mm, coded 93pam11 
UB1 Jiffy box 150x90x50mm 
2 (or 1) 9V batteries (see text) 

2 (or 1) battery snaps 
8 ohm loudspeaker (e.g. Cat. Nos.: 
Altronics C-0612, Jaycar AS-3006) 

1 mono panel socket 

1 SPST toggle switch 

2 8mm 6BA nuts and bolts 
hookup wire, solder, PCB pins, etc. 

Resistors 

All 1/4W, 5% 

1 820k R1 grey-red-yellow 
1 1M R2 brown-black-green 

1 100 R3 brown-black-brown 

1 1.5k R4 brown-green-red 

1 10k R5 brown-black-orange 

2 1.2 R6.R7 brown-red-gold 

1 2.7k R8 red-purple-red 

1 10k log pot RV1 
1 200 ohm 5mm vert.trimpot RV2 

Capacitors PC-mount electrolytics 

1 10uF,25V Cl 

1 47uF,25V C2 

2 100uF,25V C3.C4 

Capacitors polyester (greencap) 

1 O.luF C5 
Semiconductors 
1 green LED LED1 

1 red LED LED2 

2 BC548 NPN transistors Q1,Q3 
2 BC558 PNP transistors Q2,Q4 

1 BD139 (or BC338) NPN transistor Q5 
1 BD140 (or BC328) PNP transistor Q6 


back loop via resistor R5, which provides 
100% DC feedback, and a degree of AC 
feedback also. The amount of the latter is 
determined by the voltage divider effect 
of resistors R3 and R5 (ignoring the im¬ 
pedance of capacitor C2). 

Bootstrapping 

Bootstrapping is a technique which al¬ 
lows you to ‘unlock’ the DC and AC 
operations of an amplifier, in order to get 
an increased power output. In some ways 
it is like the operation of an inductor, 
which has a low DC resistance but a high 
AC impedance. 

The smaller DC resistance of the 
bootstrapped load does not restrict the 
current flow, while the higher AC im¬ 
pedance results in a large voltage being 
generated across the load. Combining 


1 high current with high voltage gives high 
power (P = Ex I). 

} In general, bootstrapping provides 
- positive feedback from the output to the 
input of a ‘unity gain’ amplifier, in such a 
s way that a particular point in the circuit is 
:, ‘pulled up by its own bootstraps*. The 
s signal voltages at the opposite ends of the 

1 bootstrap rise and fall together, with vir- 
f tually the same AC signal appearing on 

both sides — providing a higher im¬ 
pedance load for the driver transistor 
than its ohmic value would indicate. 

Let’s see how this works in our cir¬ 
cuit Resistor R4 is the bootstrapped 
load, connected between the emitter 
and base of the emitter-follower output 
stage. Because R4 is connected after 
capacitor C3, the bootstrap is effective 
only for the AC signal; and the extent of 
the multiplying effect will be determined 
by the true voltage gain of the nominally 
‘unity’ gain amplifier. 

Suppose that the amp had true unity 
gain. Then the AC voltage at both 
ends of resistor R4 would be exactly 
the same. With no AC voltage drop 
across R4, no current would flow 
through it, so it would have an effective 
infinite resistance. 

Now, suppose that the voltage gain is a 
more realistic 0.9. This means that the 
voltages at the top and bottom of R4 
would be ‘V’ and ‘0.9V*, making the 
voltage drop across it ‘0.1 V*. This is only 
one-tenth of the full *V* which would 
occur if R4 were connected directly to 
ground. Hence, R4’s ‘bootstrapped’ 
resistance is 10 times greater than its 1.5k 
value; so, to the driver transistor Q2, R4 
now provides an AC load impedance of 
15k! The closer the gain approaches 
unity, the greater the effective impedance 
provided by the bootstrapping. 

The advantage of such a setup is that 
transistors Q1 and Q2 achieve a higher 
AC voltage gain, because their output is 
developed across the higher value load 
resistor. If resistor R4 were not 
bootstrapped, but simply connected 
directly to ground, the value of R4 would 
have to be increased to 15k, to achieve 
the same effect. But such an increase 
would result in the base currents of tran- 
l- sistors Q4 and Q6 (which also flow 

2 through R4) developing a far larger volt- 
:t age across the resistor. This voltage can 
s easily be large enough to shut off driver 
r, transistor Q2 on the negative sections of 
h the signal, preventing its voltage swing 

going anywhere near ground, 
e To illustrate: an 8-ohm speaker dis- 
e sipating 1W of power draws an RMS 
t- current of 354mA (P=I 2 R), or a peak cur- 
g rent of 500mA (354xV2). If the current 
g Continued on page 103 

ELECTRONICS Australia, December 1993 


101 



FOR 


SALE 


VIDEO HEADS "HQ" JAPANESE 
HIGH QUALITY - HIGH OUTPUT 

AKA I PU31332G-10 $32 

AKAI PU31332L $29 

NATIONAL VEH0103/121 $29 

NATIONAL VEH0177 $67 

NATIONAL VEH0201 $81 

NATIONAL VEH0218 $32 

NATIONAL VEH0265 $78 

NATIONAL VEH0267 $67 

NATIONAL VEH0286 $32 

NATIONAL VEH0287 $55 

NATIONAL VEH0343 $61 

NATIONAL VEH0416 $51 

TOSHIBA 70321806 $41 

HITACHI 5458415 $33 

SHARP DDRMU0002HE17 $33 

MITSUBISHI 928B32207 $80 

MITSUBISHI 928B408050 $95 

See last months marketplace for other 

types ph/fax 09 3499413 


ARMIDON FERROMAGNETIC CORES 

For all RF Applications. Send Business 
size SASE for Data/ Price to RJ & US 
Imports, Box 431 Kiama NSW 2533. 
Agencies at Geoff Wood Electronics, 
Sydney: Webb Electronics, Albury: 
Assoc.TV Service, Hobart: Truscott 
Electronics, Melbourne. 


HIGH QUALITY AUDIO AMPLIFIER 

Valve. Jan 6550 WA Made by 
Gener al Electric, USA, ex Stock $54,- 
, 5751 WA $8.90, 12AX7 $8,20 ... 
Other valves and a wide range of elec¬ 
tronic components ex stock. Mail order 
welcome,D.Dauner Electronics, 51 
Georges Cres. Georges Hall NSW 
2198 Ph: 724 6982 Fax: 725 7850. 


UNUSUAL BOOKS . ELECTRONIC 
DEVICES, FIREWORKS 

Locks mithing, Radar. In visibility, 
Surveillance, Self-Protection, Unusual 
Chemistry and more. For a complete 
catalogue, send 95 cents in stamps to 
VECTOR PRESS, Dept E, PO Box 
434 Brighton SA 5048. 

CUSTOMERS REQUIRED: 

No Previous Experience neccessary. 
100% Australian 8K-4Mb DIP or SIMM 
Printer Buffer Short Form Kit. Includes 
Z80 Source and ROM files. $38. With 
EPROM $52. Don Mackenzie 29 
Ellesmere Cres Tullamarine 3043 

PLANS FOR 1KW LOW-REVVING 
BRUSHLESS GENERATOR: 

“The Homebuilt Dynamo” details, call 
Al Forbes, 0011-649-818-8967 


KITS ASSEMBLED OR REPAIRED: 

Low rates. Contact Autronics on 
(08) 294 8591 

NICAD BATTERY CHARGER 

/ Conditioner / Analizer Kit. 
Microprocessor controlled. Suits 1 to 
10 cell battery packs. Switchable 
charge rate of 500 or 1000mA. 
Featured in SC Sep 93. Complete kit 
$135, built and tested $185, p/p $10. 
CIE 524 Abernethy St Kitchener 2325 
(049) 911 389. 

KIT ASSEMBLY & REPAIR 

Design Work. $5 an hour.Retired elec¬ 
tronics engineer. Details call 
Reltronics. Phone/Fax: (066) 45 3004 


ADVERTISING 
RATES FOR 
THIS PAGE 

SMALL ADS: The minimum acceptable size of 
2 centimetres x one column costs only $50. 

Other sizes up to a maximum of 10 centimetres 

are rated at $30 a centimetre. CLASSIFIEDS: 

$4 for 40 letters. Just count the letters divide by 
40 and multiply by $4. ROUND UP TO THE 
NEAREST WHOLE NUMBER. CLOSING 

DATE: Ads may be accepted up to the tenth of 
the month two months prior to issue date 
PAYMENT : Cheque or money order only. 

Please enclose payment with your 
advertisement. Address your letter to: THE 
ADVERTISING PRODUCTION MANAGER, 

ELECTRONICS AUSTRALIA, P.O. BOX 199, 
ALEXANDRIA NSW 2015 


RADIO PARTS 

30 years of collecting up for grabs Parts 
back to the 30's. Valve's mags semis ger¬ 
manium and silicon ics, all types of com¬ 
ponents. For a huge list 20 A4 pages 
long! Send 2 x 45 cent stamps to Radio 
Parts Sale PO Box 516 Mowbray 7248. 


240 V ISOLATION TRANSFORMERS 

240/110 Output For Servicing 

TRANSFORMER REWINDS 
Reply Paid N°2 PO Box 438 Singleton NSW 2330 
PH: 065 761291 FAX: 065 761003 


TORTECH PTY LTD 

TOROIDAL TRANSFORMERS 
Design and Manufacture 
Approved to AS3108 - 1990 & U.L. Standards 

Tel:(02) 642 6003 Fax: (02) 642 6127 


SURVEILLANCE & SECURITY 

Hitachi KP-142 all solid state cameras. 
Computer TV lens MIOz 11-110mm 
1:1.8 Auto Iris Remote zoom & focus. 
Heavy duty pan/tilt head vicon 
v330.Remote control.Out door 
housing with heater.All secondhand 
but very good condition.Camera 
$190.00 Lens $560.00 Pan/Tilt 
$880.00 or Set $1540 E.Kurkinen 9 
Tattler Way Burleigh Waters QLD 
4220 Ph: 018-761826 

QUICK CUSTOM DIGITAL LOGIC: 

Give us a design and we'll program 
the latest technology reprogrammable 
FPGA or PLD to your 
demands.Replace all 74 & 4000 logic 
with a single chip.All source files & 
timing supplied on request.EPROM 
programming $9,PLD design with chip 
$28,FPGA POA,quantity 
discounts.Call Roman (067) 922 853 

SELL VINTAGE RADIOS , 

Manuals , Rare Valves, Books, 
Magazine Comm Rec, Trafos 
Ph: (07) 356 6052 

SCHEMATICS PROGRAM 

Zeus 2000 schematics price $250 
demo disk $15 too many features to be 
listed for IBM compatibles with 640k 
RAM, 1.2MFDD, VGA (Mouse, HD). 
PCB PROGRAM Micro PCB Price 
$100 User Definable sizes. Make 
PCB/SCH Components draw 
CBS/SCHEMATICS 3 Layers supports 
most Printers/Plotters for IBM 
Compatables with 640k RAM, 1.2m 
FDD, EGA/VGA.Add $10 for delivery 
Send Cheque / MO Payable to: 
G.GEORGOPOULOS 34 Scouller St 
Marrickville NSW 2204 


| Radio Ptv Ltd | 

Established 1933 
IS THE ONLY COMPANY WHICH 
MANUFACTURES & SELLS EVERY PCB 
& FRONT PANEL 
published in EA & Silicon Chip. 

651 Forest Road. Bexley 2207 
AUSTRALIA 

RING (02) 587 3491 FOR INSTANT PRICES. 


TRANSFORMER REWINDS 
ALL TYPES OF TRANSFORMER REWINDS 

TRANSFORMER REWINDS 

Reply Paid No.2, PO Box 438 Singleton, NSW 
2330. Ph: (065) 76 1291, Fax: (065) 76 1003 












WANT ED 


WEATHER FAX PROGRAMS : 

For IBM XT/AT’S *** "RADFAX2"$35, 
is a high reasolution, shortwave weath¬ 
er fax, morse & RTTY recieving pro¬ 
gram. Suitable for CGA, EGA, VGA & 
Hercules cards ( State which ). Needs 
SSBhf radio & RADFAx decoder.*** 
"SATFAX" $45, is a NOAA, Meteor & 
GMS weather satellite picture reciev¬ 
ing program. Needs EGA or VGA , & 
"WEATHER FAX" PC CARD. *** 
"MAXISAT” $75 is simil ar to SATFAX 
but needs 2mb of expanded memory 
(EMS 3.6 or 4.0) & 1024x768 SVGA 
Card. All programs are on 5.25" OR 
3.5" disks (State which) + documenta¬ 
tion, add $3 postage. ONLYfrom 
M.Delahunty, 42 Villiers St, New Farm 
4005, OLD. Ph (07) 358 2785. 


SERVICE MANUALS, CIRCUIT 

diagrams for all makes and models of 
VCR's CTV's, Hi-Fi’s, car stereos, 
microwave ovens etc; books and 
various information for VCR and CTV 
workshop. Also unwanted or over¬ 
stocked commonly used parts. 
Ph: or Fax (076) 333 055. 

MARANTZ 10B FM TUNER: 

Marantz 8B Amplifiers.Mcintosh MR 71 
FM tuner. Leak Troughline FM Tuner. 
Complete Audio Test measurement 
set up scope, generator, noise & dis¬ 
tortion meter, Amp power output 
meter. Dummy Load. 211,300B, 845, 
2A3 Valves. M.Maloney P.0 Box 100 
Dongara W.A. 6525 Ph:09 927 1462. 

WANTED: 

AY-1-0212 or 50240 top octave syn¬ 
thesiser Ic. Also Siemen's UAA 170 I.C 
Ph: 079 - 421 549. 


KIT REPAIRS - R&D, Prototyping repairs to 
electronic equipment all kits repaired 


CAMPAD ELECTRONICS 

2/25 Veronica Street, Capalaba Qld 4157 (07) 245 2008 


T.V YOKE EXCHANGE 

ALL TYPES OF YOKE REWINDS 

TRANSFORMER REWINDS 

Reply Paid N°2 PO Box 438 Singleton NSW 2330 
PH: 065 761291 FAX: 065 761003 


Printed Circuit Board Manufacture 

Best Prices on Prototypes and 
Production Quantities. 

6 w w w INSTANT PCB's w w w 6 
olo P O Box 448 Avalon Beach 2107 olo 
Ph (02) 974 1189 Fax (02) 974 5491 ^ —1 




Experimenting with 

gain of each of transistors Q4 and Q6 is 
30 (a likely figure), then the base current 
of Q4 is 556uA. This small current still 
produces a voltage drop across 15k of 
8.3V, restricting the negative output volt¬ 
age swing to only 0.7V (9-8.3)! Obvious¬ 
ly, the driver transistor Q2 will shut down 
long before the amplifier delivers a peak 
current of 500mA to the speaker. 

Hence, the advantage of bootstrap¬ 
ping — the multiplied resistance of the 
load resistor gives us an increased 
AC voltage gain from the first stage 
of the amplifier, without decreasing the 
AC current from the second stage. This 
results in a higher power output. 

Supply voltage 

The discussion above should also ex¬ 
plain why increasing the supply voltage 
will increase the volume of our output 
Increasing the rail simply means that the 
input signal to the power stage can have a 
greater voltage swing before clipping, 
which then results in a greater swing for 
the output If the same current still flows, 
then doubling the voltage (RMS, or root 
mean square) will double the power out¬ 
put. (You can calculate the RMS value 
for a sine wave by dividing the peak volt- 


Electronics 

age reading by V2.) To illustrate this, we 
measured the power output of our 
module at various supply rail values 
(Voc). To do this, we replaced our 
speaker with a 5W 8-ohm resistance, fed 
in a 1kHz signal, and viewed the output 
waveform on an oscilloscope. 

Note that we had to adjust the setting 
on trimpot RV2 each time that the supply 
rail voltage was altered, decreasing its 
resistance with increasing voltage. 

Next we adjusted the amplitude of the 
input signal to achieve the maximum 
output signal without distortion (this was 
done by viewing the waveform on the 
CRO). Then we measured the AC volt¬ 
age across the load resistor with a digital 
voltmeter — this gave us the ap¬ 
proximate RMS value (You need a true 
RMS meter to get the exact value). The 
power dissipated in the 8-ohm load was 
then calculated using the formula: 
P=(Vrms) 2 /R 

which gave the following results: 

Vex: VrMS Ps-ohm 

9V 1.70V 361mW 
12V 2.34V 684mW 
15V 3.13V 1.22W 
18V 3.67V 1.68W 

So you can see that any Vcc in- 


Continuedfrom page 101 

crease gives a substantial power increase; 
and doubling its value gives four times 
the power! 

It should be obvious that large power 
amplifiers (hundreds of watts) need very 
high value supply rails. For example, the 
140W per channel Pro Series 1 design 
published by EA (in December 1989) 
used supply rails of ±70V — so our 
design with its single rail would have to 
be 140V to achieve this power level! 

As well as having built a very useful 
power module, we hope that now you 
can now inspect the schematic of any 
standard commercial power amplifier, 
and understand how it works. 

Transparencies 

As usual, a high contrast, actual size 
transparency (negative) for the PCB used 
in this circuit is available for only $2. 
This will allow you to etch your own 
printed circuit board. This special price 
applies for transparencies for all projects 
in this series only. Write to EA ’s reader 
services division. 

Happy experimenting — and please 
send us your comments on the circuits 
we have published, as well as ideas for 
future projects. ❖ 
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50 and 25 years ago... 

'Electronics Australia' is one of the longest running technical publications in 
the world. We started as 'Wireless Weekly' in August 1922 and became 'Radio 
and Hobbies in Australia' in April 1939. The title was changed to 'Radio, 
Television and Hobbies' in February 1955 and finally, to 'Electronics 
Australia' in April 1965. Below we feature some items from past issues. 


December 1943 

Secret weapon: Anew ‘gyroflux gate’ 
compass has been guiding Allied bom¬ 
bers to their objectives and home again. 
The compass, which uses the earth’s 
magnetic field for developing electrical 
impulses to turn the compass indicator, 
is not disturbed in a dive or climb. 

Nerve discovery: The American 
Medical Association Journal says that, for 
the first time in medical history, nerve sec¬ 
tions from dead bodies have been grafted 
to the severed nerves of living people. The 
new technique uses a special vitamin for¬ 
tified glue, and makes possible a restora¬ 
tion of the functions of peripheral nerves. 
This will be particularly useful in treating 
war injuries, as statistics from the battle 
fronts show that from 1 to 3% of war 
casualties are peripheral nerve injuries. 


December 1968 

High powered transistors: RCA is 
carrying out research in the USA with 
experimental transistors, which could 
rival valves for power output. A tran¬ 
sistor has been built with a new 
laminated construction, that generates 
800W at 1MHz. 

The laminated transistors are formed 
on two separate wafers of silicon, which 
are fused under heat and pressure into a 
single monolithic structure, which incor¬ 
porates ballast resistors to avoid secon¬ 
dary breakdown. 

Airborne weather radar: Storm hid¬ 
den in cumulo-nimbus clouds have long 
been a major problem for aircraft 

Now the development of airborne 
weather radar permits aircraft crews to 
detect and avoid storms in the route 


ahead, thus contributing significantly to 
passenger comfort and safety. 

The first time airborne radar was used 
to look at a thunderstorm has never been 
established, but towards the end of 
World War II pilots noticed that storms 
would produce a large, bright echo, with 
rounded characteristics and fuzzy edges, 
on their general-purpose radar screen — 
even though this equipment was never 
designed for such an application. Later, 
these pilots, trans planted to the cockpits 
of postwar airliners, told of their ex¬ 
periences, and the airlines began taking 
steps to develop similar electronic 
devices for their planes. 

ILS installed at Sydney airport: The 
Department of Civil Aviation is current¬ 
ly installing an Instrument Landing Sys¬ 
tem (ILS) at both Sydney’s Kingsford 
Smith Airport, for use with the new 
north-south runway, and at Melbourne’s 
Tullamarine Airport. The equipment in 
both cases has been supplied by STC, on 
behalf of its UK parent. 

The function of the ILS is to enable 
pilots to make a safe approach and 
landing in conditions of bad weather 
and poor visibility. In England, planes 
are regularly landed completely auto¬ 
matically by ILS systems. ❖ 


EA CROSSWORD 


ACROSS 

1. Suitable exercise in the lift 
lobby. (4-2) 

4. Archimedean force. (8) 

10. Process of getting rid of 


space junk?(5-2) 

11. Type of piano, obviously 
sound.(7) 

12. Opposite of do up. (4) 

13. Terminates a telephone 



conversation, or-up. (5) 

14. Seek amateur radio response, 
or-up. (4) 

17. A powerful electric bilge pump 
would be quick on this. (4) 

18. The zener-has an upper 

voltage limit (5) 

20. Image (with inbuilt connection) 
on the wall. (3-2) 

22. Unaccentuated musical 
note. (6) 

25. Coincide in space and time, 

or--up. (4) 

26. This is used to hook up. (5) 

27. Where light is detected at 
sun-up.(4) 

30. Put into 'down' mode. (7) 

31. Fraudulent plot where the 
complete picture can be 
seen! (5-2) 

32. What the toast did when 
ready. (6,2) 

33. A minor glitch in a slide 
control? (4-2) 

DOWN 

1. Tonearm. (4-2) 

2. What an EA train controller 
can do. (5,2) 

3. These are used to heat up. (4) 

5. Hooked up via a connector. (7) 

6. Short of funds, or-up. (4) 

7. Improved; assign to a higher 
status. (7) 


8. Add up. (8) 

9. Modernise. (6) 

15. These enable you to power up 
equipment. (5) 

16. With an electric detonator these 
can be blown up. (5) 

19. Raised to operating 
temperature. (6,2) 

20. Normal thing to do in the lift 
lobby. (5,2) 

21 Upland where land doesn’t 
go up. (7) 

22. Boost. (6) 

23. Fully aware. (5,2) 

24. Type of transformer. (4-2) 

28. Instrument used for orchestral 
tune-up. (4) 

29. Move freely from upper 
level. (4) 

SOLUTION FOR 
NOVEMBER 1993 
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REVIEW OF THE NEW 
HEWLETT-PACKARD 
LASERJET 4M 600DPI 
POSTSCRIPT PRINTER 

INSTRUMENT MAKER 
VDO INVESTS $2.5M 
IN 'CLEAN' SMT PLANT 

THE LATEST MODEMS & 
DATA COMMS PRODUCTS 


NEW 32-BIT VESA 
LOCAL BUS GRAPHICS 
ACCELERATOR CARD 
FROM ACTIX SYSTEMS 
SUPPORTS 1024 x 
768 Nl RESOLUTION 




NfeC WKtil&VHf- 4P6« 


NEC'S NEW DIGITALLY 
CONTROLLED 4FGe 
MULTISYNC MONITOR 
HAS 80MHz BANDWIDTH, 
REFRESHES AT 76Hz FOR 
NEGLIGIBLE FLICKER IN 
1024 x 768 Nl MODE 






























NEWS HIGHLIGHTS 


VDO INVESTS 
IN 'CLEAN' SMT 

A $2.5 million investment in new 
manufacuring systems by Melbourne- 
based electronic instrument specialist 
VDO Instruments Australia is claimed to 


be taking Australia to the forefront of 
the industry worldwide. The new system 
uses ‘environmentally friendly’ surface 
mount technology to manufacture 
printed circuit boards. 

The investment is the latest phase of 
a $16 million three year program 



to give VDO the flexibility to in¬ 
crease its electronics design and 
manufacturing capabilities. 

A key part of the SMT system operates 
in a nitrogen atmosphere, which removes 
the need for chlorofluorocarbons (CFCs) 
to clean the circuit board assemblies at the 
end of the process. 

VDO is the first Australian electronics 
manufacturer to embrace the ‘clean’ 
technology. The company is the largest 
supplier of original equipment 
automotive instrumentation and 
electronics in Australia, with more than 
70% of the local market. 

Mr Egon Vetter, managing director of 
VDO Instruments Australia (pictured), 
said the new system gives VDO a sig¬ 
nificant market edge and has contributed 
to winning two major export contracts. 

“The new technology was a decisive 
factor in winning European contracts 
with Mercedes-Benz and BMW for the 
supply of Australian made instrument 
clusters and fuel pump assemblies”, said 
Mr Vetter. “The system is fully automated 
and extremely flexibile in its ability to 
place more components on the circuit 
boards, providing more functions within a 
given instrument.” 


HP AUSTRALIA WINS ISDN CONTRACT 

A major contract to supply test and measurement equipment to 
Germany, as part of the European pilot Broadband-ISDN project, 
has been won by Hewlett Packard Australia through its 
Australian Telecommunications Operation. 

The HP team won the contract against stiff European competi¬ 
tion, confirming the local company’s leading international edge 
in this major new direction for telecommunications technology. 

According to HP-Australia’s Managing Director Mr Bill Hil¬ 
liard, time to market was a key element of the company’s major 
win on the European market 

“We already had the products to suit the specifications and will 
be moving into the second generation of these systems when our 
competitors are still developing their first,” he said. “Our ATO 
team started looking at Asynchronous Transfer Mode (ATM) sys¬ 
tems some time ago and we are well down the track with products 
to suit the needs of the emerging European networks. Our success 
is confirmation of the world class expertise of the ATO opera¬ 
tion.” 

Under the contract, Hewlett Packard is supplying modular sys¬ 
tems of its HP 75000 Broadband test systems family to DPB 
Telekom, to be installed in the three hubs of the pilot network, at 
Berlin, Hamburg and Koehn/Bonn. The pilot project, being ex¬ 
plored by 13 countries across the European Economic Com¬ 
munity, is timed to start at the beginning of 1994. 

The technology will allow the simultaneous transmission of 
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voice, text, data and images at a variable transmission rate of up 
to effectively 139Mbps in a single network. It will deliver ap¬ 
plications such as high speed data communication, vastly en¬ 
hanced computer networking, multi-media communications and 
video telephones. 


Inside Germany, the pilot project will be expanded to include 
Stuttgart and Muenchen, with expansion to the other European 
Broadband Networks in the near future. 



















Engineers at the University of Waies in Cardiff are using two artificial intelligence 
concepts — neural networks and fuzzy logic — to develop expert systems for 
visual quality inspection of mass produced components. The project also makes 
use of the parallel processing capabilities of the British developed transputer 
chip. The University team is lead by Professor Due Truong Pham. 


“The new SMT system is the latest 
phase in our commitment to quality and is 
a major part of an overall electronics as¬ 
sembly system which produces a circuit 
board that is cleaner at the end of the 
soldering process than at the beginning.” 

VDO despatched two senior engineers 
on a fact finding mission to Europe, the 
US and Japan before deciding on the final 
configuration of the assembly system. 

GROUP TO SUPPLY 
HK WEATHER RADAR 

An international consortium headed 
by Australian system engineering com¬ 
pany The Ambidji Group has been 
awarded a contract with the Royal Obser¬ 
vatory, Hong Kong, to establish a Ter¬ 
minal Doppler Weather Radar System for 
the detection of wind shear for the new 
Hong Kong Airport. 

Ambidji has teamed with the US-based 
weather science group. Weather Informa¬ 
tion Technologies Inc, and the Hong Kong 
arm of leading US environmental, en¬ 
gineering and architectural firm, Greiner 
International Ltd. 

The project entails the siting, specifica¬ 
tion and acquisition oversight for a radar 
to allow the RO to alert aircrews of poten¬ 
tial low level microburst and wind shear 
events that may present a hazard to 
aircraft taking off or landing. The contract 
is scheduled over 3-1/2 years and is 
synchronised with the development of the 


new airport at Chek Lap Kok, planned for 
opening in mid 1997. 

Doppler weather radar technology has 
recently emerged from a prototype 
developed initially by the US Federal 
Aviation Administration (FAA) in the 
mid 1980’s. This has resulted in a con¬ 
tract for the production and installation of 
47 radar systems at critical airports across 
the USA. 


The Royal Observatory is the desig¬ 
nated meteorological Authority in Hong 
Kong for the provision of meteorological 
services for international air navigation 
and is charged with the responsibility of 
setting up meteorological facilities for the 
new airport 

WINNER OF OUR 
KENWOOD PRIZES 

In our July, August and September is¬ 
sues, we ran a promotion for new and ex¬ 
isting Electronics Australia subscribers — 
offering a superb prize of Kenwood top- 
of-the-range hifi equipment: an L-Al In¬ 
tegrated Amplifier and an L-D1 Series CD 
Player, with a total value of over $8000. 

The lucky winner of this promotion was 
Mr GP. Inwood, of Sawtell in NSW, who 
will have received his prize by the time 
this issue is published. 

We congratulate Mr Inwood on his 
win, and trust he will receive many years 
of listening pleasure from his new Ken¬ 
wood equipment 

TOSHIBA HEMT 
QUIETEST AT 12GHZ 

Toshiba Corporation has announced it is 
to start marketing a new high electron 
mobility transistor (HEMT) which has a 
noise output of only 0.45dB at a frequency 
of 12GHz. The new device offers the 
lowest output noise level of any commer¬ 
cially available HEMT, cutting signal 
noise by 35% more than earlier devices. 

HEMTs are widely used in satellite 


Believe it or not, Sony sent out this picture to promote its three-chip CCD camera, 
the BVP-T70P. Apparently the camera was mounted on a sky diver’s back for 
shooting dramatic footage fora recent Sony commercial... 
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NEWS HIGHLIGHTS 


downconverters. HEMTs amplify 
weakened 12GHz signals from satellites, 
filtering out unwanted noise, before the 
signal is converted to the 1 - 1.5GHz fre¬ 
quency level for further processing. Low 
noise is required in the amplified signal in 
order to reproduce high quality images 
and sound. 

The new device achieves the world’s 
lowest noise figure of 0.45dB even when 
housed in a resin package. While resin 
packages are cheaper and easier to mount 
on printed circuit boards than ceramic 
packages, the latter have usually been 
used with HEMT, as they achieve lower 
distortion. Toshiba’s new resin package 
design both matches the characteristics of 
ceramic packaging and promotes lower 
unit costs. 

Lower noise in the HEMT was achieved 
by adopting indium-gallium-arsenide (In- 
GaAs) rather than GaAs for the channel 
where the electrons flow. Optimised in¬ 
dium doping cut resistance in the layer, 
the main cause of noise, and improved 
electron flow rates by 40%. An enhanced 
crystal structure in the aluminium-gal¬ 
lium-arsenide (AlGaAs) layer, the layer 
that supplies electrons to the channel 
layer, has also improved performance. 

Toshiba has used its electron beam 
process technology in production to 
achieve a T-shaped gate structure with a 
gate length of only O.lum. This increases 
response sensitivity to the signals and 
reduces resistance at the gate. 

JAPANESE FIRMS 
GET SIEMENS LICENCE 

Siemens has set a world standard in 
the technology of photo-structurable in¬ 
sulators for microelectronics. It has 
recently also granted licences to the 
Japanese companies Asahi Chemical and 
Sumitomo Bakelite, for the manufac¬ 
ture and use of a new generation of 
these materials. 

Siemens had created an initial 
material basis for this technology by 
granting licences on the world market as 
early as the 1980s. The new materials 
are compatible with established 
photoresist technology and can be 
processed in an ecologically-sound way. 
They also exhibit even better thermal and 
electrical properties. 

The market for photostructurable in¬ 
sulating materials currently amounts to 
only several million dollars worldwide. 
As a key product however, they have a 
leverage effect on the entire 
microelectronics market with a volume of 
several billion dollars. 


Photostructurable insulators combine 
the properties of photoresists with those of 
standard insulators. Suitable insulating 
structures can be generated by exposing 
them with an appropriate mask. The in¬ 
sulators required for the multilayer cir¬ 
cuitry of electronic components can thus 
be generated in a highly effective way. 

The technical trick lies in initially struc¬ 
turing the materials like a photoresist, and 
then converting the resulting structures 
chemically into highly heat resistant in¬ 
sulators by heating. 

WINNER OF EA SUB 
AT BRISBANE EXPO 

At the recent Brisbane Computer Expo, 
visitors to the stand shared by Electronics 
Australia , Your Computer and Australian 
Small Business & Investing were invited 


to leave their business cards to participate 
in a draw, to win one year’s free subscrip¬ 
tion in their favourite magazine. 

The winner of the free subscription to 
EA was Mr Ross White, of Downs Radio 
& TV Service in Toowoomba. Con¬ 
gratulations to Mr White, and we hope 
he enjoys reading the magazine for the 
next 12 months. 

NEW NATA SYSTEM 
FOR SMALL FIRMS 

A new quality certification system 
designed specifically for small businesses 
has been announced by the National As¬ 
sociation of Testing Authorities, NATA. 

NATA’s new Q-Base system has been 
developed to provide a cost-effective way 
for small businesses to achieve a standard 
of third-party certification commensurate 



German hospitals are using a new ultrasonic apparatus made by Siemens to 
assist In the healing of bone fractures. Apparently bone healing Is helped by 
bombarding the fracture with concentrated ultrasonic energy — which is believed 
to work by 'roughening' the fractured surfaces. 
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NEWS BRIEFS 


• The China International Information Technology Application Exhibition CIITEX '94 will be held at 
the Beijing Exhibition Centre from April 15-19, 1994. 

• COMPUTER '94, the 10th International Computer Expo, will be held in the Hong Kong Conven¬ 
tion and Exhibition Centre from May 11-14,1994. For more information about both these events, 
contact Business & Industrial Trade Fairs, 18/F First Pacific Bank Centre, 51 Gloucester Road, 
Wanchai, Hong Kong; phone (852) 865 2633, fax 866 1770. 

• Fastron Technologies commenced trading on August 31, 1993, following a management 
buy-out of the business of Fastron Australia. Mr Michael Trubridge continues on as Managing 
Director and Mr Andrew Shaw as a Director and Sales/Marketing Manager. Business addresses 
and phone numbers remain the same. 

• NSD Australia has added to its line-up of passive components Sprague tantalum capacitors 
and EMI/RFI through-hole filters. Sprague is part of the Vishay Group, which manufactures in 
the USA, Europe, Asia and Canada. 

• MTL Instruments has set up a NSW branch office, following the acquisition of Control Devices. 
The branch will be managed by John Owens. 

• Kenelec has moved to new modern offices in both Sydney and Melbourne. The new addresses 
are: Unit 1, 163-173 McEvoy Street, Alexandria 2015; phone (02) 550 5133, fax 550 1080; and 
2 Apollo Court, Blackburn 3130; (03) 878 2700, fax 878 0824. ❖ 


with their business needs and the expecta¬ 
tions of their customers. 

The new system, which NATA says is 
the only quality system in Australia 
developed specifically for small business, 
is based on a modification of the 
AS3900/ISO 9000 set of standards. 

Tl DEVELOPS 
SYHCHR0N0US DRAMS 

Texas Instruments (TI) has announced 
its development of synchronous 
dynamic random access memory 
(SDRAM), claiming it to be one of the 
most sigificant advances in DRAM design 
since the inception of the semiconductor 
memory devices. SDRAM is said to 
resolve the current system bandwidth 
challenge, by closing the performance gap 
between high speed microprocessors and 
standard memory. 

“This new type of memory device will 
dramatically impact the way memory sys¬ 
tems are designed in the future,” said Bob 
Harrison, MOS memory marketing 
manager for the TI Semiconductor Group. 
“If SDRAMs are used for main memory, 
a microprocessor with a 100MHz clock 
could function without wait states.” 

“Initial tests of TTs synchronous 
memory show that significant improve¬ 
ments in memory bandwidth will be at¬ 
tainable,” said Greg Armstrong, manager 


of application specific memory develop¬ 
ment “Its speed and synchronous opera¬ 
tion will enable the breakthrough in 
memory systems design needed by high 
performance processors of the 90s. 

Applications where SDRAMs will 
initially be used include main memory, 
secondary cache displacement hard 
disk drive data buffers, and high 
bandwidth buffers for data transmission 
and communications. 

According to Harrison, SDRAMs com¬ 
bine recent industry advances in fast 
DRAM architecture, high speed interface 
and miniature packaging to provide one 
widely sourced device type with the 
potential for giving the industry access to 


fast high volume semiconductor data 
storage. The heart of TI’s SDRAM is its 
‘state of the art’ 16-Megabit DRAM, 
using 0.5-micron CMOS technology, a 
scaled process that provides high perfor¬ 
mance and reliability at low cost. This 
new SDRAM complies with the JEDEC 
SDRAM standard. 

With SDRAMs, all address, data and 
control signals are synchronised or gated 
to a single system clock. All operations 
are synchronous to the master clock, thus 
simplifying design and memory system 
control. With SDRAMs, users realise a 
reduction in setup and hold times, as well 
as the elimination of time out delays typi¬ 
cal in asynchronous design. 



ADAPTOR CONVERTS 
CD PLAYER TO VIDEO 

A new breakthrough in video CD tech¬ 
nology is claimed by a British company 
Nimbus, which has developed a decoder 
unit that, when linked to a standard audio 
CD player via a digital output, converts 


the signal from a 12cm video CD into a 
signal to be viewed on television. 

The cost of the decoder unit, developed 
by Nimbus Technology & Engineering, a 
sister company of Nimbus Records, is a 
fraction of that of alternative CD video 
systems, and brings video entertainment 
within the reach of Ihe millions who al¬ 


ready own audio CD players with ‘SPdif ’ 
digital outputs. It is said to overcome the 
reluctance of the public to invest in yet 
another specialist unit at great expense, 
and widens the use of players already in 
the household. 

The company, the first to manufacture 
CDs in the UK, has independently 
developed its own CD mastering systems 
and remains at the forefront of CD tech¬ 
nology. The initial reaction from video 
retailers is that Nimbus Video CD is the 
way forward for the domestic video 
market because it uses existing equip¬ 
ment The system is easy to use and has all 
the standard features of a video cassette 
player such as play, skip and freeze frame. 

In addition to its use as an add-on for the 
audio player, the circuitry involved could 
be incorporated within conventional audio 
CD players to convert them into audio and 
video players — the entertainment centres 
of the future. 

Nimbus is not manufacturing the 
decoder itself and would welcome in¬ 
quiries from potential licensees who 
should contact Nimbus Technology & En¬ 
gineering, Wyastone Leys, Monmouth, 
Gwent, Wales NP5 3SR; telephone (44) 
600 890682; fax (44) 600 890398. ❖ 
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Filter Design Software 


OPFIL EDUCATIONAL 


Opfil Educational is a low cost locally-developed software package for filter design, derived from a 
larger program called Opfil Professional. It’s very user friendly and makes full use of a Windows-like 
graphical user interface. 


by PETER PHILLIPS 

OpFil Educational is essentially a cut- 
down version of OpFil Professional. 
This latter program sells for around 
$2000 and is aimed at the professional 
designer who wants full control over the 
design process (and who really under¬ 
stands the design of filters). 

In contrast, OpFil Educational (which 
I’ll now refer to as simply OpFil) is 
aimed at the educational market and the 
non-professional user. This software has 
been developed by staff from the 
University of NSW, and is marketed by 
Emona Enterprises for $349.00. It’s 
therefore locally supported and a true 
Aussie product! 

An overview 

Filter design software is not new, 
and I can recall using my trusty 
Apple II many years ago to develop a 
filter for something I needed at the 
time. These days text-based software 
like that of the Apple II is almost gone, 
and OpFil uses a GUI (graphical user 
interface) to the full. 


The program is for an IBM compatible 
(XT at least), and works best with a 
mouse. The display is in colour and runs 
happily with standard VGA. There are 
other display options available. A long 
list of printers is supported, selected 
from a pull-down menu. 

OpFil can design lowpass, highpass, 
bandpass and bandstop filters. You 
specify the parameters like the filter 
order, allowable passband amplitude 
variation/ripple (dB), minimum stop- 
band attenuation (dB), pass edge and 
stopband edge (in Hz or radians/s). 

Once you’ve told OpFil what you 
want, you then select the filter 
response characteristic: Butterworth, 
Chebyshev, Inverse Chebyshev and El¬ 
liptic (Cauer). The latter has the greatest 
transition band attenuation slope for a 
given order and is the most difficult to 
calculate manually. 

There are two choices for the filter cir¬ 
cuit: active RC and passive LC. Active 
RC circuits are based around an op-amp 
with an assumed gain bandwidth 


product of 100MHz. OpFil can only 
realise classically-designed LC filters, 
which means you don’t have as much 
control over the design of LC filters as 
you do over RC filters. The designers 
are currently developing this section fur¬ 
ther to give it more features. 

Program features 

A strong feature of the program is its 
ability to produce graphs, which include 
frequency responses for amplitude, 
phase and delay. OpFil can also plot 
time responses for a step, pulse (variable 
width) and impulse input For each 
graph, you can see the response for the 
whole filter, of an individual stage or at 
a part of the circuit 

So what doesn’t OpFil do? Accord¬ 
ing to the manual, OpFil Educational 
won’t realise and display filter 
parameters greater than order 10, or 
realise optimised RC circuit designs 
suitable for production. 

It also won’t automatically equalise 
delay and phase response for lowpass 


File Edit Uiew Graph Specify Equalize 


Window Axis Trace Print 


10.0 


Amplitude (dB) 


- 60 . 0 *- 

100.0 


FREQUENCV RESP0 


Help | UNTITLED.FIL 


RC Design Options 
Interactive Design (Actiue RC) 
Automatic Design (Actiue RC) 
Examine Completed RC Designs 


LC Design Options 
Design Passive LC Ladder 
Examine Passive LC Ladder 
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Flg.l: The frequency response of a lowpass Elliptic filter. The 
Realize menu Is used to Initiate the design process once 
paramaters are chosen. 


Flg.2: This Is how OpFII shows stage 1 of the lowpass 
active RC filter circuit. Hitting the PRINT button gives a 
printout of the circuit. 
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Flg.4 (above): The response of the finer to a step Input. This 
Is a direct printout from OpFil. 

Flg.3 (left): The passive LC circuit for the lowpass filter 
circuit. The scroll bar Is used to display branches not shown, 
as the program only shows three branches at a time. 


12.5nF 




Fig.5 (left): This Is the active PC circuit for the finer, redrawn in Protel Schematic. The component values have been rounded 
off. Flg.6 (right): The passive LC circuit that does much the same thing as the clrcuh In Fig.5. Again this drcutt has been 
redrawn In Protel. 


and bandpass filters. There’s a few other 
things it won’t do, but for most of us 
they’re not things we’d miss. 

Using OpFil 

Like many people I distrust software 
that comes with a huge manual that 
you have to read to get anywhere. 
Fortunately OpFil is not one of these. In 
fact the program is very intuitive and 
easy to use. 

The manual has 60 pages or so, and 
includes a lot of useful information 
about filter design. It’s easy to read, 
despite the mathematical bent of the 
topic, and even those totally new to 
filter design should quickly end up 
with a circuit. 

You can see some of the results from 
the various diagrams, which are for a 
low-pass elliptic filter with a passband 
of 1kHz, a stop band of 2kHz and a 
stop band attenuation of 40dB. The 
graph in Fig.l shows the frequency 
response with the REALIZE menu 
dropped over it You can read the co-or¬ 
dinates at any point (Hz/dB) of the graph 
by moving the mouse cursor to any part 
of the graph. 


The active RC circuit produced for 
this filter has two stages, and stage 1 is 
shown in Fig.2. This diagram is actually 
a screen dump, to show you how OpFil 
displays the circuit; but a printout of the 
circuit is rather similar. 

The passive LC version of the same 
lowpass filter is shown in Fig.3. The 
Equalizer section is not available in the 
educational version and is greyed out 
Pressing the Norm/Denorm button chan¬ 
ges everything to rad/s, with correspond¬ 
ing changes to the component values. 

The response of the circuit to a step 
input is shown in the graph of Fig.4. 
This is a printout directly from OpFil. 
The step size is the default value, which 
can be changed to suit. 

Because the circuit diagrams produced 
by OpFil are rather difficult to read, I’ve 
redrawn them in Protel Schematic 
(shown in Figs.5 and 6) so you can see 
the final result. I’ve also rounded off the 
component values. 

OpFil can also produce SPICE-com- 
patible netlist files so that detailed 
analysis can be carried out on the circuit 
This lets you see the effect of component 
tolerances or parasitic components. 


Summary 

OpFil is an easy program to use, but it 
has a great deal of sophistication. Filters 
are an exacting science and anyone who 
can make the topic palatable and even 
attractive has my acclaim. This program 
would therefore be ideal for anyone in¬ 
volved in designing audio equipment or 
even radio. I haven’t tested OpFil’s 
ability to produce RF filters, so I can’t 
comment here. 

It’s also great for teachers who want to 
show the difference between the dif¬ 
ferent types of filters, and the 
response curves they give. In fact, 
anyone with an interest in filter design 
will find this program useful. 

Summing up, this is an attractive 
package with an easy to read manual. It 
requires a computer with a hard disk, 
and is supplied on a 3.5” disk or several 
5.25" disks. 

The review copy was supplied by 
Emona Instruments and my thanks to 
Emona for their assistance in preparing 
this review. For further information con¬ 
tact Emona on (02) 519 3933 at 86 Par¬ 
ramatta Road, Camperdown, Sydney. ❖ 
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Review of an impressive new laser printer... 

HP’s LaserJet 4M: 

600dpi plus PostScript 

Hewlett-Packard has been the market leader in laser printers, ever since it released the original 
LaserJet. Recently the Company confirmed its position in the field with a range of new models, 
including the impressive LaserJet 4M — offering 600dpi resolution, HP’s proprietary Resolution 
Enhancement Technology, PostScript Level 2 support as well as HP’s own enhanced PCL5, and 
automatic emulation and port switching. 


by JIM ROWE 

Ever since Hewlett-Packard released 
its new 600dpi LaserJet 4 series printers, 
late last year, I’ve been keen to get hold 
of one to try it out. From what I had 
heard, the features of the new machines 
seemed to represent a significant step 
forward, and I wanted to compare the 
results with those from a familiar 300dpi 
machine — like the trusty TI Micro¬ 
Laser 35’s we’ve been using to produce 
EA for the last three years or so. 

After quite a wait, my opportunity 
came a few weeks ago, when H-P Aus¬ 
tralia was finally able to spare a review 
machine for a couple of weeks. As soon 
as it arrived I set about hooking it up, 
and putting it through its paces. This re¬ 
view is the result. 

In terms of its external appearance, the 
LaserJet 4M is virtually identical to its 
little brother the model 4; the only dif¬ 
ferences visible are a small ‘diamond’ 
shaped label with an ‘m’ symbol, and an 
AppleTalk/LocalTalk interface module 
plugged into a slot at the rear alongside 
the parallel and RS-232C serial inputs. 
All of the other differences between the 
two are inside. 

Both models are based on a new print 
engine, designed from the ground up for 
a genuine 600dpi resolution in both di¬ 
rections (as opposed to some other ma¬ 
chines, which ‘push’ a conventional 
300dpi engine). The new engine uses 
special ‘Microfine’ toner powder, with 
particles 20-30% smaller than those typ¬ 
ically used, and has an integrated 
toner/developer/optical photoconductor 
package for simplified maintenance. It 
has a rated printing speed of eight pages 
per minute. 

In the Model 4 machines, H-P has 
teamed the new engine with a fast con¬ 
troller, using the Intel 80960KA RISC 


processor running at 20MHz. This al¬ 
lows processing of 600dpi print jobs at 
speeds which compare well with 300dpi 
machines, even on complex mixed-text 
and graphics pages. In addition, the con¬ 
troller incorporates HP’s own Resolu¬ 
tion Enhancement Technology (RET) 
mentioned earlier, which adjusts the po¬ 
sition and shape of the printed dots to 
give additional smoothing of edges — 
on both text and graphics. 

The basic Model 4 machine provides 
both an RS-232C/RS-422A serial inter¬ 
face and an enhanced fully bi-directional 
version of the usual Centronics parallel 
interface, known as the Bi-Tronics inter¬ 
face. Although compatible with a stan¬ 
dard Centronics port, the Bi-Tronics 
interface is capable of faster transfer 
rates — up to 156kBps, or around 10 
times that of a standard Centronics inter¬ 
face. Of course to achieve this rate 
matching software (and possibly hard¬ 
ware) may be needed in the PC. 


In addition to these two IBM-compati¬ 
ble interfaces, the Model 4M also fea¬ 
tures a factory-installed ‘HP JetDirect* 
module, which provides an interface for 
the AppleTalk/LocalTalk serial commu¬ 
nications used by Apple Macintosh ma¬ 
chines. All of these interfaces are 
continuously active, with automatic 
switching between them as jobs arrive 
— so at least three different machines 
can be hooked up to the 4M very simply, 
by using one interface for each. 

If desired, either model can be pro¬ 
vided with other optional interfaces, 
using I/O modules which plug into the 
same rear slot used by the 
AppleTalk/LocalTalk module fitted in 
the 4M. Other modules available include 
interfaces for Novell NetWare/Thin 
Ethernet/10 Base, IBM LAN Server, 
AppleTalk/EtherTalk, Novell NetWare/ 
Token Ring, HP-UX and SunOS. 

The other main differences between 
the two models are in terms of 



This well-known drawing was printed out on the H-P LaserJet 4M in PostScript, 
directly from Corel Draw. Because of its fairly heavy use of gradient fills, the same 
image tends to cause problems for the printer if you try printing it in HPGL. 
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This 85-line halftone image of the printer was produced by scanning a photo at 
150dpi, sharpening it with Picture Publisher and printing it via the printer itself. 


page/graphics description language ca¬ 
pabilities, and memory. The Model 4 
comes with the latest enhanced version 
of H-P’s own printer control language, 
PCL5, which has been optimised for 
faster graphics performance and comes 
with no less than 45 scalable typefaces 
built in — including 35 Intellifont type¬ 
faces and 10 standard TrueType faces as 
used in Microsoft’s Windows 3.1. Along 
with PCL5 comes the ability to handle 
H-P’s printer job language PJL, and also 
graphics using the HPGL/2 ‘plotter type’ 
graphics language. 

To this already impressive capability 
the 4M machine adds PostScript Level 2 
capabilities, with roughly four times the 
speed of Level 1 and a further 35 type¬ 
faces (those which have now become 
fairly standard for PostScript lasers). 
The 4M also provides automatic switch¬ 
ing between PCL5 and PostScript, by 
recognition of print file headers — so 
files in either format can be printed quite 
transparently, without any user interven¬ 
tion. (Although there is one qualifica¬ 
tion, as I’ll mention later.) 

By the way, the PostScript capability 
can also be added to the Model 4, as a 
user-installable option. It comes as a set 
of ROMs on a single-inline memory 
module (SIMM). 

The basic Model 4 printer comes with 
2MB of memory as standard, while the 
4M comes with 6MB. In both cases the 
memory can be expanded using SIMM 
modules, up to a total of 32MB in the 


case of the Model 4 and 22MB for the 
4M. The reason for the smaller total with 
the 4M is that one of the four available 
SIMM sockets is already taken by the 
PostScript ROM module — so if the 
PostScript option is added to the Model 
4, it too can only be expanded to 22MB. 

Both printers are smaller than the pre¬ 
vious H-P Model IB machines, but still a 
little bulkier than some other machines. 
They measure 416mm wide by 297mm 
high by 403mm deep, and weigh some 
16.8kg even without the toner/devel¬ 
oper/drum cartridge. They draw a nomi¬ 
nal 90 watts in standby mode, and a 
maximum of 660W when printing. 

Status indication on both the Model 4 
and 4M is via a vacuum fluorescent 
panel, which gives high readability in 
any normal office environment. The 
printers can be programmed to display 
their status messages in any one of 11 
different languages (English, German, 
French, Spanish, Italian, Danish, Finn¬ 
ish, Swedish, Norwegian, Dutch and 
Portuguese!), while the section of the 
front panel which carries the control but¬ 
tons also comes in 11 matching versions 
with the appropriate key legends. These 
printers are very definitely intended for 
the global marketplace! 

An internal paper tray holding up to 
250 sheets of A4 or similar paper is fit¬ 
ted as standard to both models, along 
with a swing-down front panel which 
becomes a ‘multi-purpose tray’ capable 
of holding either 100 sheets of alterna¬ 


tive paper, or 10 envelopes. A nice fea¬ 
ture of the main 250-sheet tray is that it 
has a built-in paper level indicator, 
showing how much paper remains avail¬ 
able. The printers can be programmed to 
use paper from the 250-sheet tray by de¬ 
fault, or alternatively from the multi¬ 
purpose tray if this contains paper. 

Optional add-ons in the paper han¬ 
dling area include a second 500-sheet 
tray which attaches to the underside of 
the printer, below the main tray, and a 
power envelope feeder with a capacity 
of 75 envelopes. 

With so many features built in, the 
Model 4 machines have little need for 
the plug-in cartridges used in most of 
H-P’s earlier models. However they do 
provide one such slot, accessible via a 
small swing-in door in a recess at the 
lower front right of the case, just above 
the mains switch. Presumably its main 
use would be for adding extra True¬ 
Type, Intellifont or PostScript fonts, if 
they’re needed. 

Both models come with user manuals, 
of course, plus a set of matching soft¬ 
ware drivers for both Windows and Mac¬ 
intosh environments. In the case of the 
Model 4M you get both PCL5/HPGL 
and PostScript drivers for Windows , to 
ensure that you can get full 600dpi per¬ 
formance with either emulation. A pack¬ 
age called HP Explorer is included to 
simplify printer setup, and there’s also a 
set of Windows TrueType screen fonts to 
match those in the printers. 

Trying one out 

The 4M machine sent for review was 
slightly non-standard, being fitted with 
one of the Token Ring networking mod¬ 
ules in the rear I/O slot, instead of the 
AppleTalk module. It was also fitted 
with a special ‘showroom demo’ ROM 
SIMM, capable of printing out various 
demo pages to display the printer’s capa¬ 
bilities (which were very impressive, as 
you’d expect). 

Having the Token Ring interface pres¬ 
ent but not connected to a network 
seemed to cause the machine’s control¬ 
ler a certain amount of hassle, and I 
found it was easier to remove the mod¬ 
ule and leave it out for the rest of my 
testing. The printer then seemed quite 
happy. The demo ROM SIMM didn’t 
cause any real problems, although it did 
make driving the printer’s front panel a 
little trickier. This wouldn’t be a prob¬ 
lem with a ‘normal’ machine. 

It didn’t take long at all to hook the 
4M up to the 33MHz 486 machine I use 
for DTP, CAD and other graphics-orien¬ 
tated work, and loading in the Windows 
drivers was also quite straightforward as 
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New H-P LaserJet 



Produced using the same technique as the previous halftone, this view shows 
the sample printer’s rear panel with its serial, parallel and Token Ring interfaces. 


they come with their own INSTALL 
program. Then it was a matter of firing 
up various programs, such as 
CorelDraw , Picture Publisher and Ven¬ 
tura Publisher , and seeing how their 
output now looked in 600 x 600dpi reso¬ 
lution with RET 

Frankly, the improvement over our 
existing 300dpi laser was quite dra¬ 
matic. I really hadn’t expected such an 
improvement, with only four times the 
printed pixels (twice as many each 
way). Presumably H-P’s RET feature is 
responsible for at least some of this big 
improvement, along with the finer 
toner particles. 

The printed text and other linework is 
very much sharper and smoother-edged 
than from a 300dpi machine, with the 
‘jaggies’ now invisible with the naked 
eye and only just discernable under a 
magnifying glass. Similarly a grey¬ 
scale image printed in the 85-line (per 
inch) halftone screen we normally use 
for EA's monochrome illustrations is 
now quite acceptable, and surprisingly 
close to the quality we get from either a 
1200dpi Linotron or one of our parent 
Company’s pro-quality direct digital 
scanners. Hopefully you can see this 
from the photo halftones reproduced in 
this review, which were printed out on 
the 4M using Picture Publisher , after 
scanning at 150dpi (grey-scale dots) on 
an AVR 8800 flat-bed scanner. (The 
half-tones used in November’s Vintage 
Radio column were also produced in 
this way, incidentally.) 

This sort of performance is very much 
better than I’ve ever been able to 
achieve using a 300dpi printer, 
emphasising that the output device plays 
a crucial role in final image quality. 

By the way, although there didn’t 
seem to be any special software drivers 
to suit Ventura Publisher , I tried print¬ 
ing out from it using the program’s 
standard PostScript driver. This seemed 
reasonable, as PostScript is supposed to 
be output device independent, with 
each device interpreting the page de¬ 
scription and producing an image of the 
best quality it’s capable of. In this case 
the results were excellent — as you 
should be able to see from the text on 
these very pages, and also those of the 
Auto Electronics and Forum columns. 

Apart from the dramatically improved 
resolution, the other thing that struck me 
about the 4M was its printing speed. 
With four times as many image pixels to 
rasterise as a 300dpi machine, I expected 
it to be at least a bit slower than our 


trusty TI MicroLaser. It was therefore 
quite a surprise to discover that in fact it 
was often noticeably faster. 

Were there any unexpected hassles? 
Yes, there was one. Initially I kept on 
getting ‘20 MEM OVERFLOW’ and ‘21 
PRINT OVERRUN’ error messages, 
plus incomplete images, when I tried to 
print out halftone images and even mod¬ 
erately complex graphics using the Win¬ 
dows PCL5 driver. This was puzzling, 
since the 4M is fitted with 6MB of 
RAM, which you’d think would be 
plenty even for rasterising a 600dpi 
image. Even more puzzling was the fact 
that the printer would generally print out 
the same files quite happily, using the 
PostScript driver! 

After trying all the options I could 
think of, without success, I finally rang 
H-P’s tech support people in Melbourne. 
A helpful chap by the name of Ano then 
asked me to check the version number of 
the PCL5 driver which had come with 
the review machine, and this turned out 
to be a superseded version with known 
bugs. When he kindly sent me the latest 
version (31VI.20) and I installed this in¬ 
stead, most of the problems disappeared. 

There was still one small vestige of 
the problem, though, which is worth 
mentioning. Where an image such as a 
Corel drawing has a lot of ‘gradient fills’ 
(such as the well-known drawing of an 
old wood-burning steam locomotive), 
the printer tends to run out of memory 


even with the latest PCL5 driver. Appar¬ 
ently the HPGL graphics language is not 
too happy with gradient fills, due to its 
origins as a plotter language, and tends 
to need a lot of memory to rasterise 
them. It looks as if images of this type 
are best sent to the printer in PostScript 
— which is no problem with the 4M, of 
course, since it handles both. 

That leads me to mention the small 
qualification I mentioned earlier, with 
regard to the 4M’s automatic graphics 
language switching. I use the word 
‘complication’ rather than ‘problem’, 
because it won’t really cause any prob¬ 
lems once you’re aware of it. 

There’s no criticism about the 
printer’s automatic switching as such — 
it swings back and forth in an entirely 
transparent fashion, so that generally a 
mixture of PCL5/HPGL and PostScript 
files can be printed out in any sequence, 
with no hassles whatever. Which is re¬ 
ally great, of course. 

But what if you are in the habit of 
downloading often-used additional Post¬ 
Script fonts to the printer’s memory, at 
the start of a session, to reduce the print¬ 
ing time for individual pages? At EA we 
tend to do this at the start of a DTP ses¬ 
sion with Ventura , for example, to load 
in our additional fonts like Optima and 
Futura ExtraBold Condensed... 

The answer is that if you’ve 
downloaded these fonts in advance, 
they’re lost if the printer needs to flip 
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over to PCL5/HPGL mode, to print a file 
in those languages. When it flips back 
again to print another PostScript file, 
those fonts are no longer in memory. 

There are a number of ways around 
this, of course. If you’re using the 4M 
with a single computer, you can simply 
make sure that you only print out files in 
PostScript until the downloaded fonts 
are no longer needed. If this isn’t feasi¬ 
ble, as it mightn’t be with a machine 
shared by a number of computers, you 
can change over to downloading only 
the fonts needed for each file, with the 
file itself. Or you might be able to avoid 
downloading altogether, by swinging 
over to PCL5 and using the scalable 
typefaces already in the printer. These 
include CG Omega, which is very close 
to Optima; Univers and Univers Con¬ 
densed, which are similar to Helvetica; 
Garamond; Times and Times New; and 
others such as Ariel, Albertus, Antique 
Olive, Clarendon Condensed, Coronet, 
Marigold and Letter Gothic. 

In short, then, the fact that 
downloaded fonts ‘evaporate’ when the 
printer switches emulations needn’t be a 
problem, once you’re aware of it. 

Summarising 

On the whole, though, after putting the 
Hewlett-Packard 4M through its paces 
and despite the minor hassles caused by 
an obsolete printer driver, I have to say 
I’m most impressed. 

The 600dpi resolution provided by the 
4M is indeed a very significant improve¬ 
ment over 300dpi machines. I suspect 
this is not just because of the fourfold 
increase in pixels, but also to H-P’s RET 
technology and the microfine toner. And 
this very worthwhile hike in image reso¬ 
lution certainly doesn’t come at the ex¬ 
pense of speed, because if anything that 
RISC processor makes the 4M faster 
than most 300dpi machines. 

So if you need a printer capable of 
producing markedly better output than a 
300dpi laser, and almost as good as a 
Linotron for many purposes, I can testify 
that the 4M is well worth considering. In 
fact having now tried out one for myself, 
there’s no way I can ever be happy with 
300dpi output again. I’m selling my 
300dpi machine, so / can buy one too! 

The current list price for the Model 
4M is $3949 plus tax if applicable, but 
you may be able to do a little better than 
this if you shop around. Further informa¬ 
tion is available from H-P dealers, or 
from Hewlett-Packard Australia at 31-41 
Joseph Street (PO Box 221), Blackburn 
3130. The Company’s customer infor¬ 
mation ‘hotline’ number is 131 347. ♦> 


MICROWAVE 

MODULES 



This new range of Microwave Modules includes: 

MICROWAVE TRANSMITTER MTM 25 MICROWAVE RECEIVER MRM 25 
MOVEMENT DETECTOR MOM 25 MICROWAVE SOURCE MSM 25 

DATA RECEIVER DRM 25 MOTION SENSOR MSU 25 

All modules are self contained with inbuilt antennas and control/conditioning 
circuitry. They operate in the ISO Band of 2.45 GHz providing ideal characteristics 
for a variety of uses including data & voice transmission, security, remote control, 
moisture detection, traffic control, motion detection, terrain sensing, and many other 
applications. 

Call our Sales department for full specifications... 

2/971 Mountain Hwy, BORONIA 3155 
Tel: (03) 720 1449 Fax: (03) 720 2133 


READER INFO NO. 14 


A Basic Guide to Colour 

TV & VCRs 

Two very popular series of articles, published in 
Electronics Australia in the late 1980's, have now been 
combined into a separate publication. Students, the 
home handyman, even the serviceman, will find that the 
latest publication from Electronics Australia gives a wide 
and comprehensive insight into the electronics involved 
in colour television and video cassette recording. 

The author, David Botto, is a television, video and 
electronics service engineer with many years of 'on-the- 
bench' experience. He's also designed, constructed and 
maintained a wide range of test instruments. David's 
wealth of exerpience and vast knowledge of colour 
television and VCR's have been put together to give you 
the facts, figures and basic knowledge you need, to un¬ 
derstand just how these entertainment machines work. 

Available now from your local newagent or by mail 
order. Price in Australia is $4.95, with an extra charge of 
$2 for post and packaging, when ordered by mail, from - 


The Book Shop, 

Federal Publishing Company, 

P.O. Box 199, 

Alexandria, NSW. 2015 

\ ___ J 
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Solid State Update 

KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY 
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High power UHF transistor 

Motorola has released the MRF880 
transistor. This device is designed for 
26V UHF large signal, common emitter, 
class AB linear amplifier applications in 
industrial and commercial FM/AM 
equipment operating in the 800 - 
960MHz range. Its features include out¬ 
put power of 90 watts; gain of 8.5dB 
minimum at 900MHz, class AB; ef¬ 
ficiency of 35% minimum of 900MHz, 
90W (PEP); and intermodulation distor¬ 
tion of -29dB max at 90W (PEP). 

For further information circle 271 on 
the reader service coupon or contact 
Veltek, 18 Harker Street, Burwood 
3125; phone (03) 808 7511. 

SAW filters for 
cordless phones 

Siemens now has available two new 
surface acoustic wave filters for the 
digital cordless telephone of the new 
radio standard ‘Digital European Cord¬ 
less Telecommunication (DECT). The 
low insertion loss of typically only 3dB 


permits the operating time of the 
telephone to be extended. 

The new intermediate-frequency fil¬ 
ters B-4536 and 4537 belong to the low 
loss group. They have centre frequen¬ 
cies of 112.32 and 110.59MHz respec¬ 
tively and, in contrast to conventional 
versions, are surface mountable. The ad¬ 
jacent channel suppression of each type 
is more than 40dB. Improved adjacent 
channel selectivity results in a higher 
signal to noise ratio. Minimum bit error 



rates can be achieved due to the high 
selectivity and the small group delay 
ripple. Tlie B^1537 filter operates in 
the extended temperature range from 
-30° to 85°C, the version B4536 from 0° 
to 40°C. Both filters are supplied in a 
surface mount ceramic package (14.2 x 
0.2 x 2.7mm). 

For further information circle 277 
on the reader service coupon or con¬ 
tact Siemens Advanced Information 
Products, 544 Church Street, Rich¬ 
mond 3121; phone (03) 420 7716, fax 
420 7275. 

RF transistors in 
ultra-small package 

Motorola has introduced its lowest 
noise small signal amplifier transistors 
in a miniature surface-mount package. 
The MRF947 and MRF957 small signal 
transistors are state of the art low noise 
NPN bipolar devices with the same die 
as Motorola’s MRF941 and MRF951 
transistors, mounted in the SC-70 sur¬ 
face mount package. 

Applications include low noise front 



GPIB controller chip 

National Instruments has announced the open market 
availability of its custom GPIB controller chip, the NAT4882, 
claimed to be the first IEEE 488.2 compatible controller chip. 
National Instruments has used it successfully since 1990 on its 
high performance GPIB interface products. These products 
include interfaces for the PC XT/AT, NuBus, SBus, Micro¬ 
Channel, and TURBOchannel computers running a variety of 
operating systems. Target users of the NAT4882 include in¬ 
strument and instrument controller manufacturers, as well as 
end users building custom instrumentation circuitry. 

The NAT4882 is completely register compatible with both 
the popular NEC uPD7210 and the Texas Instruments TMS 
9914A controller chips, yet can implement the capability 
specified by the IEEE 488.2 standard. Several added fea¬ 
tures include bus line control and monitoring of all GPIB 
handshake lines, a built-in timer to easily set bus timeout 
values, an increased set of interrupt conditions, and automatic 
last-byte handling for DMA reads and writes, which increases 
software throughput. 

The chip does not transmit GPIB data or commands when 
there is no Listener. It conducts service requests according to 
the IEEE 488.2 preferred implementation, which prevents the 
loss of instrument service requests. Its clock rate is 20MHz, so 
DMA data transfers for reads and writes can attain rates of 
7MBps. In addition, instrument developers can use the extra 
pins on the NAT4882 to connect GPIB status information to 
instrument displays. 

For more information circle 275 on the reader service 


coupon or contact National Instruments Australia, PO Box 
466, Ringwood 3134; phone (03) 879 9422. 
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ends in receivers and low power linear 
amplifiers, particularly where size, 
weight and low cost are prime design 
goals and the method of manufac¬ 
ture is automated surface mount as¬ 
sembly. Typical performance 
characteristics of both devices at 
1.5GHz are gains of lOdB and noise 
figures of 2dB. The MRF947 transistor 
has a maximum current rating of 50mA, 
while the MRF957 has a maximum cur¬ 
rent rating of 100mA. 

For further information circle 272 on 
the reader service coupon or contact 
Motorola Australia, 673 Boronia Road, 
Wantima 3152; phone (03 887 0711. 

Planar doped barrier diodes 

Alpha Industries of Woodbum, Mas¬ 
sachusetts, has recently released its 
range of planar doped barrier diodes to 
60GHz for signal mixing and detection. 
Performance surpasses silicon and GaAs 
Schottky diodes. They are available in 
chip, beam lead and packaged forms. 

The diodes feature high RF pulsed 
burnout; high ESD threshold; low 1/f 
noise; very good temperature stability, 
and voltage sensitivity and TSS; low 
noise figure at low local oscillator 
power level; and millimetre wave 
range operation. 

For further information circle 273 on 
the reader service coupon or contact 
Electronic Development Sales, 2A/11- 
13 Orion Road, Lane Cove 2066; phone 
(02) 418 6999, fax 418 6550. 

Fast TTL-compatible 
analog switch 

Siliconix has released a TTL-com¬ 
patible analog switch which breaks the 
50ns barrier. Rated at 45ns maximum, 
the new DG601 series boasts a very fast 
switching time for a monolithic analog 
switch. In addition, it offers TTL-com¬ 
patible 12V and 5V single-supply opera¬ 
tion and +/-5V dual supply operation. 
Thus, the DG601 meets both the speed 
and logic compatibility requirements for 
high speed sampling in today’s designs. 

The DG601 is a quad single-pull, 
single-throw analog switch built on 
Siliconix POLYMOS process. The thin 
gate oxide and small feature size (5um) 
of this silicon-gate technology allow 
fast switching times (45ns max). This IC 
provides low charge injection (13pC 
typical), low on-resistance (35 ohms 
maximum), low thresholds (0.8V), and 
very rugged ESD (electrostatic dis¬ 
charge tolerance >+/-4000V). 

The benefit of the DG601 is ease of 
design where speed, guaranteed single¬ 
supply operation and high reliability are 


Encoder for RGB 
to NTSC/PAL 

From Analog Devices, the AD720 is 
an analog RGB-to-NTSC/PAL encoder 
to provide video system designers with 
a high performance, fully calibrated, 
single IC solution — no discrete low 
pass filters or delay line are required. 
The AD720 features composite video 
output, differential gain of 0.1% and 
differential phase of 0.1°. This level 
of performance results in NTSC/PAL 
video outputs capable of generating 
‘smear-free’ reverse type, as small as 
nine point, in applications such as PC 
video add-on cards, multimedia sys¬ 
tems, CATV converter boxes and other 
video imaging systems. 

The AD720 converts red, green and 
blue video signals into their correspond¬ 
ing luminance (baseband amplitude), 
chrominance (subcarrier chrominance) 
video signals. The superior picture 
quality generated by the AD720 is large- 


required in applications such as data ac¬ 
quisition (sample/hold amplifier and 
gain ranging), instrumentation 
sample/hold amplifiers and signal rout¬ 
ing), along with hard disk drives and 
tactical weapons. 

For further information circle 278 on 
the reader service coupon or contact 
IRH Components, 1-5 Carter Street, 
Lidcombe 2141; phone (02) 364 1766, 
fax 647 1545. 

5A stepdown regulator 

Maxim Integrated Products’ LT1074 
is a bipolar, pulse-width modulated 
(PWM), switch mode DC-DC regulator. 
Optimised for step-down applications, it 


ly due to the use of thin film resistors in 
the RGB-to-YUV matrix, calibrated on¬ 
board low pass filters and delay line, 
and digitally generated quadrature sig¬ 
nals. In addition, the chip uses multiple 
grounding and supply rail pins to lower 
interval package impedance and prevent 
cross-talk and signal feedthrough. These 
features result in a video encoder that 
provides superior picture quality 
without external adjustments. 

Two four-pole filters bandlimit the 
U/V colour difference signals to 
1.2MHz, prior to subcarrier (colour) 
quadrature modulation. A third three 
pole filter follows the modulator and 
limits the harmonic content of the user 
selected NTSC or PAL output An on¬ 
board 170ns delay function provides 
pre-compensation for delays in the fil¬ 
ters used to decode the NTSC or PAL 
signal in television receivers. 

The separate luminance chrominance, 
and composite voltage outputs are DC 
coupled, providing S-Video output. The 
AD720 is capable of driving 75 
ohm reverse terminated loads 
through the use of onboard 
gain-of-two output amplifiers, 
which amplify the output 
voltage’s signal amplitudes to 
twice that of NTSC and PAL 
standards. The AD720 typical¬ 
ly dissipates just 200mW (+/- 
5V supplies), and features a 
logic selectable power-down 
mode when the encoding func¬ 
tion is not in use — resulting in 
less than 50mW of power con¬ 
sumption. All of the AD720’s 
logic inputs are standard 
CMOS level compatible. 

For further information 
circle 276 on the reader 
service coupon or contact 
NSD Australia, Locked Bag 
9, Box Hill 3128; phone (03) 
890 0970. 


produces 2.5V to 40V from input vol- 
i tages in the 8 V to 40V range (to 60V for 
l the high voltage LT1074HV). 

The LT1074 can also be configured as 
1 an inverter, negative boost converter, or 
flyback converter, with input voltages 
i as low as 5V. The regulator requires 
t few external components because the 
;, power switch, oscillator and control cir- 
i, cuitry are all on chip. The oscillator is 
preset to 100kHz (adjustable to 200kHz) 
and the power switch current limit is 
preset to 6.5 A. 

4 For further information circle 274 on 
d the reader service coupon or contact 
r. Veltek, 18 Harker Street, Burwood 
it 3125; phone (03) 808 7511. ❖ 
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Special Feature: 


New Products in Modems 
and Data Communications 


‘Smart’ dumb devices 

Black Box Catalog has introduced a 
new RS-485 device, the SmartNode, 
which can be used to add RS-232 dumb 
devices to a polled RS485 network, ex¬ 
tending up to 1524m. It can also be used 
to build a network. 

The SmartNode enables all types of 
asynchronous RS-232 equipment such 
as dumb terminals, scales, printers, 
lathes, barcode readers, lab instruments, 
unable hitherto, to be addressed. Also, 
RS-232C devices can be added without 
modification to communication on an 
RS-485 multidrop network at speeds up 
to 38.4kbps. They are simply attached to 
the network as RS485 devices. 

For further information circle 201 on 



the reader service coupon or contact Highway, Croydon 3136; phone (03) 
Black Box Catalog, 21-23 Maroondah 879 7100. 


Communications 

accelerator 

Hayes Microcomputer Products has 
announced a single port, 16-bit ESP 
Communications Accelerator Version 
2.0 which supports speeds up to 
921.6kbps. 

This half length card is an enhanced 
serial board for IBM PCs and com¬ 
patibles that maximises data transmis¬ 
sion speeds and prepares the way for 
high speed modems or ISDN applica¬ 
tions. The board incorporates a dedi¬ 
cated communications co-processor 
with built-in automatic flow control. It 
ensures data integrity by eliminating 
buffer over-run errors experienced with 
even the 16550 UART at speeds of 
115.2kbps or higher. 

The Communications Accelerator 
comes with communications driver 
software for Windows 3.0,3.1 and Win¬ 
dows for Workgroups, as well as a Win¬ 
dows-based installation and set-up 
program for easy configuration without 
the need for DIP switches. 

The Australian RRP (including lax) is 
quoted as $206. 

For further information circle 207 on 
the reader service coupon or contact 
Merisel, 4 Sirius Road, Lane Cove 
2066; phone (02) 882 8888. MPA Inter¬ 
national is another Hayes distributor; 
phone (03) 7244444. 


Interface for 
serial to IEEE 

Industrial Computer Source has 
released the MICR0488/P and 
SERIAL488/P serial to IEEE 488 con¬ 
verters. Scarcely larger than a standard 
IEEE 488 connector, the MICR0488/P 
and SERIAL488/P are claimed to be the 


smallest serial to IEEE 488 controllers 
on the market. 

The SERIAL488/P can control one 
IEEE 488 device, and operates at a baud 
rate of 9600. The MICR0488/P can 
control up to eight IEEE 488 devices, 
and supports baud rates of 300, 1200, 
2400, 4800, 9600 and 19,200. Both 
units operate in full duplex modem with 
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or without echo, support hardware and software handshaking 
CTS/RTS XON/XOFF, and required no external power sup¬ 
plies. The ‘Serial’ interface communicates with an IEEE 488 
device set to address 05; while the ‘Micro’ supports controller 
subsets Cl, C2, C3, C4 and C28, and has programmable ter¬ 
minator options. There is no need to modify existing software 
as these converters transparently convert RS-232 serial data 
from the host computer into the IEEE 488 protocol. 

For further information circle 203 on the reader service 
coupon or contact Interworld Electronics and Computer In¬ 
dustries, 1000 Glenhuntly Road, Caulfield South 3162; phone 
(03) 563 5011. 

Modular terminal server 

MIS Managers, using UNIX-based hardware in medium to 
large private enterprise or government operations, can use 
Black Box’s fully modular TCP/IP Terminal Server System, 
for flexible and cost-effective connection of data terminals, 
modems and printers. In effect, you can begin with one eight 
port unit and build progressively. 

The first unit is linked to the Ethernet backbone via either 
AUI or 10Base2 connections and is immediately configurable 
and operational as a standalone package. It can then be ex¬ 
panded through the addition of fiirther parallel or serial units, 
clipped together via a variety of user specified interfaces as 
RS-232C, DB25, RS-232C/RJ45, or RS422C balanced inter¬ 
face. All serial modules provide V.24 modem support. 

The system’s maximum configuration is 32 ports and 
configuration is software addressable and modifiable. Driven 
by a 15MHz 286LX processor and with two RISC-based 
CD1400 UARTS for each eight port module, each service has 
a throughtput capability in excess of 250kbps. 

Individual RS-232C lines are able to drive devices at 
speeds up to 115,200bps — the maximum baud rate per port. 
Each unit can run up to four sessions simultaneously, with 
‘hotkey’ access to one another. 

Full TCP/IP implementation provides support for remote 
booting of systems software, gateways to other hosts and ex¬ 
ternal networks and a ‘ping’ utility which tells a user whether 
or not a particular network host is accepting traffic. 

For further information circle 205 on the reader service 
coupon or contact Black Box Catalog, 21-23 Maroondah 
Highway Croydon 3136; phone (03)879 7100. 

Peak performance 
from fast modems 

Banksia Technology has introduced a high speed serial card, 
the SSerial Card, which allows fast modems to deliver 
peak performance. It overcomes the bottleneck caused by 
the AT standard 19,200bps serial port, which slows data 
communications significantly for many applications. The 
new card solves these problems by offering reliable 
communications speeds up to 57,600bps. 

It can either replace an existing serial port, or can be used 
an an additional port. The SSerial Card, with an RRP of 
$88, is a standard AT-bus half-card size, which can be 
plugged in to become any port from COM1 through to 
COM4. It provides a standard DB25 socket. 

Two software packages are available from Banksia to maxi¬ 
mise the performance of SSerial Card: QModem, which is 
bundled with all Banksia modems, and QModemPRO, a com¬ 
mercial version with extra features. 

For further information circle 202 on the reader service 
coupon or contact Banksia Technology, 83 Longueville Road, 
Lane Cove 2066; phone (02) 418 6033, fax 428 5460. ♦ 



At the Australian Maritime College we're not all at sea! 
The AMC offers you the opportunity to gain a 
qualification that will fit you for a job in one of 
the few developing industries in this country. 

The new 3 year 

Bachelor of Technology De g ree in Maritime 

Electronic and Electrical Engineering 

combines comprehensive education with practical 
training. You will have access to extensive facilities, 
making use of modem equipment for practical training, 
fault diagnosis practice and experimentation. 

Significant advanced standing is also available for 
holders of a relevant Associate diploma or 
equivalent qualification. 


Or take a look at our 2 year 
Associate Diploma of En gineering 

in Maritime Electronics . 

Our graduates are employed in places like the Deep 
Space Tracking Centre at Tidbinbilla, Canberra, the 
Federal Police, the Department of Foreign Affairs, 
Australian Defence Industries and many other 
government authorities as well as numerous 
organisations in the private sector. 

Contact us for more information. 


AUSTRALIAN 

MARITIME 

COLLEGE 



Vocational. Professional and Higher 
Education Qualifications including; 
Certificate, Diploma, Bachelor and 
Masters courses in: 

■ ENGINEERING ■ ELECTRONICS 

■ NAVAL ARCHITECTURE 

■ FISHERIES ■ MARITIME BUSINESS 


AUSTRALIA’S NATIONAL CENTRE FOR MARITIME EDUCATION TRAINING AND RESEARCH 

PO Box 986 Launceston Tasmania 7250 
FREE PHONE (008) 030 277 Fax (003) 266 493 
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NEW PRODUCTS 


High power 16.5V 
toroidal transformer 

The Antrim ATT-96 toroidal power 
transformer is designed specifically for 
use in heavy-duty 13.8V DC power sup¬ 
plies, of the type used to operate amateur 
radio transceivers and similar equipment 
Rated at 625VA, it can deliver up to 
37.5A at 16.5V with a load regulation of 
better than 4%. 

Measuring 135mm in diameter by 
70mm high, the transformer weighs 5kg 
and is designed to meet all relevant 
safety specifications including a 4kV 
flash test It comes with leads 200mm 
long and also a set of mounting hardware 
including a dished-centre 110mm steel 
clamp washer, two 110mm neoprene rub¬ 
ber insulating washers and a 90mm x 
5/16" bolt with flat washer and nut 

Priced at $123.68 plus tax in one-off 
quantities, the ATT-96 is available direct 

TV/FM signal meter 



A new model TV/FM signal level 
meter from Sadelta has just been 
released, the TC402D. Important im¬ 
provements to the model include the ad¬ 
dition of peak detectors to minimise 
fluctuations in air readings, and a fourth 
digit to the frequency display. A per¬ 
sonalised correction chart is also being 
supplied with each TC402D. The ap¬ 
pearance has also been enhanced, and a 
zip-top cordura case included. 

For more information circle 241 on the 
reader service coupon or contact Peter C. 
Lacey Services, 80 Dandenong Road, 
Frankston 3199; phone (03) 783 5767. 


from toroidal transformer specialists 
Harbuch Electronics, of 40 Leighton 
Place, Hornsby 2077; phone (02) 
476 5854, fax 476 3231. Mail and credit 
card orders can be handled, and the trans¬ 
former can be sent to most parts of 
Australia for an additional $7.00. 



Digital logic scope 

Tektronix has released the TLS 216 
Logic Scope — a new type of instrument 
tailored to simplify the task of debugging 
digital hardware. The new logic scope 
combines the analog acquisition system 
of a high speed digital storage oscillo¬ 
scope (DSO) with the triggering and dis¬ 
play systems of a logic analyser, in a 
single instrument. The 500MHz, 2GSps 
TLS 216 meets a wide range of digital 
applications, and is ideal for engineers 
debugging higher performance digital 
hardware typical of computers. 

The Logic Scope samples all 16 
channels simultaneously, and has 
sophisticated time qualified triggering, 
high resolution colour display and in¬ 
tegrated MS/DOS compatible 3.5" flop¬ 
py disk drive. 

The TLS 216 includes a set of 16 spe¬ 
cially designed probes that have extreme¬ 
ly low probe tip mass (1.5g) and input 
capacitance (<2.5pF). Low probe tip 
mass ensures that connections made to 
surface mount and fine pitch ICswill 
be reliable. 

The low input capacitance, combined 
with the 1M input resistance, decreases 
the effect of the probe on the DUT’s 
operation, allowing very accurate meas¬ 
urements to be made with confidence. 

In addition to edge, pulse, glitch and 



pattern triggering, the TLS 216 
provides two new trigger resources 
which allow the instrument to trigger 
direcdy on common digital circuit be¬ 
haviour. The instrument’s time interval or 
sequence trigger type monitors the time 
between two events, allowing it to trigger 
easily on setup-time, or hold-time viola¬ 
tions, or an unexpected propagation 
delay. The powerful ‘time out’ trigger 
type can be used to capture incomplete 
handshake sequences or to trigger the in¬ 
strument when the DUT ‘hangs’. Ac¬ 
quired data can be displayed as either 
eight bit analog waveforms — like a 
traditional DSO — or as dual threshold 
timing diagrams or BusForms, similar to 
a logic analyser. 

For further infofmation circle 244 on 
the reader service coupon or contact 
Tektronix Australia, 80 Waterloo Road, 
North Ryde 2113; phone (02) 888 7066, 
fax 888 0125. 

Tek 100MHz DSO for rental 



Tech-Rentals now has the recently 
released Tektronix TDS 320 Dual chan¬ 
nel 100MHz digital oscilloscope avail¬ 
able for immediate hire. 

Incorporating digitising technology 
used in Tek’s higher end models, the 
TDS 320 is able to provide real time 
analysis up to 100MHz. Each channel 
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Programmable 
transformer tester 

The Voltech AT3500 automatic transformer tester performs 
the 110 key tests for reliability, performance and safety. These 
may be programmed by PC or from the front panel, leaving the 
operator to perform simple go/no-go testing, with pass/fail 
reports generated from a compact front panel printer. 

The tester has 20 test lead connection points, and plug-in fix¬ 
tures can be supplied for all outlines of transformers. Full safety 
interlocks are provided, with the lid closing automatically 
before test sequences begin. 

The tests covered are winding and insulation resistance; turns 
ratio and phasing; inductance; leakage inductance and current; 
magnetising current and open circuit voltage; inter-winding 
capacitance; inter-turn stress (watts loss); and high voltage test¬ 
ing up to 5kV. 

All test parameters can be programmed from the front panel 
when programming is enabled at the keylock. Alternatively, up 
to 16 testers can be connected to a standard PC acting as server 
for programming, backup and/or data capture. 

For further information circle 242 on the reader service 
coupon or contact Westinghouse Industrial Products, 59 
Stephenson Street, Spotswood 3015; phone (03) 391 1222 or 
fax 391 6607. 



samples at the rate of 500MSps enabling 
the oscilloscope to acquire high speed 
glitches and transients. 

This high level of oversampling 
eliminates aliasing and ensures users of 
accurate acquisition up to the full 


bandwidth, even for single shot events. 
Vertical resolution is eight bits, sen¬ 
sitivity is 2mV to 10V per division, and 
record length is IK per channel. Edge 
and basic video triggering are standard 
features, as are 21 automatic measure¬ 


ments, ranging from period to volts 
RMS. For further information circle 246 
on the reader service coupon or con¬ 
tact Tech Rentals, PO Box 621, 
Ringwood 3134; phone (03) 879 2266, 
fax 879 4310. 


Protelfor DOS Design System 


• Protel’s popular DOS packages — 
Protel Schematic and Protel Autotrax 
now combined in a single package 

• Easy to learn; menu driven system 

• Full auto placement and auto routing 
from netlist 

• Proven, professional system, used by 
thousands of satisfied customers 

• NOT copy protected — no dongle 

• Great value for money — was $2390... 

Now only $995 


Protel Technology 
GPO Box 204 
Hobart TAS 7001 

008 030 949 


J 

Protel 


Technology 


Colour Thermal UUax 
Printer under $2000 


■ GENICOM high resolution thermal wax printer 

■ Rich, vibrant color for charts, diagrams and 
illustrations 

■ Includes software driver for Microsoft 
Windows 3.1 

■ Faster, sharper and more economical than ink 
jet printers. 

■ Dye sublimination continuous tone option for 
picture perfect full colour photo quality output 

■ Print on plain paper and transparencies via 
manual and auto cassette feed 

Please call us for all your printing & 
interfacing requirements 

• Complete range of 

• GENICOM Printers and 

• Consumables available 


Alfatron Pty Ltd 
PO Box 729 
5/14 Jersey Road 
Bayswater Vic 3153 
Tel: (03)720 5411 
Fax: (03)720 5383 
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4i/2 DIGIT WITH MORE! 



Capacitance 
Temperature 
Frequency 
Bar Graph 
Min/Max, Data Hold 
True RMS 
DC Volts 
AC Volts 
DC AMPS 
AC AMPS 
Resistance 
Diode Test 
Continuity — 

prSFde 


MEASUREMENT 


Melbourne Sydney 

Ph 03 568 6188 Ph 02 790 4199 
Fax 03 569 9742 Fax 02 790 5887 

A.C.N.004 560 374 
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NEED APCB? 

HAVING PROBLEMS WITH 
ARTWORK & NEGATIVES ? 

IF SO CONTACT 

CIRCUITWORKS 

* WE CATER FOR THE HOME HOBBYISTS 
& SMALL BUSINESSES. 

* CIRCUIT BOARD PRODUCTION FROM 
ONE TO ONE THOUSAND. SMALL RUNS 
OUR SPECIALITY. 

* ALL TYPES OF ANALOGUE & DIGITAL 
BOARDS. 

* GENERAL ELECTRONIC DRAFTING. 

* PROMPT SERVICE. 

PHONE: (07) 3591285 
65 EVANS STREET, KEDRON, 

QLD. 4031 


AUDIOPHILES ! 

Now high audiophile quality components & 
kits are available in Australia. Buy direct and save. 

* Kimber, Wonder, Solen & MIT Capacitors 

* Alps Pots * Holco resistors * High Volt. Cap. 

* Gold Terminals & RCA * WBT Connectors 

* Kimber Cables * Interconnect Cables 

* Output Transformers(standard or customised) 

* Power Transformers * Semiconductors 

* Audio Valves & Sockets * Wonder Solder 
* Wei borne Labs Accessories 

Valve & Solid State Pre-Power Amplifier Kits 

* Contan Stereo 80 Valve Power Amp. 

( As per Elect. Aust. Sept.&Oct. '92) 

* Welbome Labs Hybrid Preamp. & 

Solid State Power Amplifier 

Send $1.00 for Product Catalog 
PHONE & FAX: (03) 807 12 63 

CONTAN AUDIO 

37 WADHAM PARADE 
MT. WAVERLEY, VICTORIA 3149. 


NEW PRODUCTS 


High density 
DC/DC converters 

Claimed to be the world’s most ad¬ 
vanced ultra high density, single and 
triple output DC-DC converters, the 
MicroVerter uV series from RO As¬ 
sociates deliver up to 250 watts at an im¬ 
pressive 58 watt/in 3 power density. The 
miniature converters are available in 
three input voltage versions, 28V and 
48 V DC suitable for the telecommunica¬ 
tions industry, and 300V DC for dis¬ 
tributed power applications. 

Operating with constant frequency, the 
MicroVerter series can be connected in 
parallel with current sharing, and are 
fault tolerant with a true n+1 redundancy, 
offering a MTBF of over 1.1 million 
hours. The converters are packaged in 
the industry standard sizes of 13 x 61 x 
177mm for the triple output version and 
13 x 61 x 92mm for the single output ver¬ 
sion. As well as the single or triple volt¬ 
age outputs, an ‘output good’ signal is 
provided and an optional ‘sync’ pin. 

For further information circle 250 on 
the reader service coupon or contact 
Amtex Electronics, 13 Avon Road, North 
Ryde 2113; phone (02) 805 0844. 

Surge diverters 

The Critec MONTEC range of surge 
diverters offers transient protection 
against the dangers of multi-strike 
lighning. 

Lightning impulses can be coupled 
onto power systems via the direct strike 
or more subtle mechanisms such as in¬ 
ductive and capacitive coupling. 

The Movtec range offers very high 
energy protection with integral five seg¬ 
ment status indication and remote alarm 
facility. This technology offers Multi¬ 
pulse protection against AS1768-1991 
Category C power transients and above. 

The multipulse surge diverters are 
specifically designed to cater for the ad¬ 
ditional energy associated with 75% of 
all lightning, where multiple restrokes 
follow the main discharge in the space of 
tens of milliseconds. 

Unlike conventional MOV protection, 
which could rapidly accumulate heat and 
self destruct, MovTecs offer a high de¬ 
gree of redundancy through the use of 
matched protection arrays. In these, in¬ 
dividual elements which have exceeded 
their thermal or energy ratings are se¬ 
quentially disconnected from the primary 
circuit, leaving other segments active to 
maintain protection. 

For further information circle 254 on 


the reader service coupon or contact 
Critec, Technopark, Dowsings Point, 
Hobart 7010; phone (002) 73 0066, fax 
73 0399. 

Handheld frequency counter 

Florida-based Optoelectronics has 
released a new high performance, pocket 
sized addition to its line of Handi 
Counters, the Model Ml. 

The all new Ml includes 10 user- 
selectable sample measurement periods 
(gate times), ranging from 13ms to 10s 
with corresponding measurement resolu¬ 
tion from 10kHz to 0.1Hz. This means 
that the Ml is capable of both ultra high 
speed measurement as well as very high 
resolution ten digit measurements. 

The heart of the Ml is the OE10, a 
high speed ASIC (Application Specific 
Integrated Circuit) capable of 250MHz 
direct counting. An imbedded 
microcontroller provides digital filtering 
which gready reduces the display of ran¬ 
dom noise and oscillation without any 
loss of sensitivity. 

Digital auto capture (auto hold) locks 
the counter display on the first reading to 
pass the filter. An Arm/Store button send 
captured data into a three register stack 
that can be recalled later by the operator. 
These all new features make the Ml ex¬ 
ceptionally useful for frequency finding, 
two way radio test, security, surveillance 
and law enforcement applications. A sig¬ 
nificant new feature found in the Ml is 
an asynchronous serial data port. The 
TTL data can be level shifted to RS- 
232C using the optional accessory Model 
CS12 interface. 

Optoelectronics supplies its OptoLog 
data logging software with the CS12 
which can be used with any PC to data 
log and time stamp frequency data. Also, 
a 16-segment relative signal strength 
bargraph is sensitive to low levels of RF, 
and can be used to verify transmitter out¬ 
put, or locate a stuck transmitter or an un¬ 
authorised source of RF. 

The bargraph is very useful to indicate 
the presence of RF and is fully inde¬ 
pendent of the frequency measure¬ 
ment circuitry. 

Despite its small size, the Ml is a full 
range counter with coverage from 10Hz 
up through 2.8GHz. It can be used with 
an oscilloscope probe for conventional 
lest and measurement applications such 
as checking crystal oscillator test points. 
For portable operation, internal NiCad 
batteries provide 4-5 hours of operation 
from a 12 -16 hour recharge period. 

For further information contact Opto- 
Electronics, 5821 NE 14th Ave, Ft 
Lauderdale, Florida 33334, USA; phone 
(305) 771 2050, fax (305) 771 2052. ❖ 












RVB COMPONENT 
SHOWCASE 

LATEST COMPONENT LINES FROM OUR 
RAPIDLY EXPANDING LINE CARD 




Advanced 
Rower 
Technology 

POWER UNDER CONTROL 


POWER MOSFET • Low Ci SS Up to 1000V 
at 1 Q RDSon - Fast, Cool and Available 






SABRE 

DIP SWITCH 


*Low Profile * High Contact Pressure * Low 
Contact Resistance* Surface Mounting 
*Piano Key * Tri-state Option 


INTERNATIONAL 

POWER DEVICES 
High Density DC/DC Converters 
2W to 200Watt - Industry Standard 
i Footprints 


IGBTs. - Two families up to 1000V - Fast for 
Low Switching Losses and Low VCE on for 

Cool Running at Moderate speeds. 

FREDs - Ultra Fast Recovery Diodes 
with Soft recovery. 15 Amp 30 Amp 60 Amp 
up to 1000 V 

FREDFETs -Combining the Fast Recovery 
of APT’s FREDs and the Efficiency of 
POWERMOS 


SEHRACK 

C O M P ONE NTS 

'IMERS AND RELAYS 


MR Series 
Power 
Relay 
with 
Wide 
Voltage 
(24-240VAC) 

Timer Module and Socket 


d 




celduc 

Reed Switches, Mercury Tilt Switchres 
Reed Relays , Mercury Wetted Relays 
Single and ThreePhase Solid State Relays • 




rr\ 

National 


National 


RF Relays 


Featuring: PCB Mounting, High Isolation, Rapid Action Low 
Insertion Loss and Economy. Choice of 75 and 50 Ohm 



RM 2 Form C 
4 GHz 


RK I Form C 
1.5 GHz 


RP 1 Form C 
1.8GHz 


□ 



RVB 

PRODUCTS 
PTY. LTD. 


23 Dehavilland Road Braeside Victoria 3195 
Tel: (03) 580 0688 Fax (03) 587 3532 


NEED r-i 
MORE U 
DATA? 

Cross the 
appropriate Box 
and fax this ad 
with your letter¬ 
head to either of 
our Sales Offices 


S/6 SPECTRUM 220 Pacific Highway Crows Nest 
N S W. Tel: (02) 957 6385 Fax (02) 929 5334 



Component Link 
FREE CALL 
1 800 630691 

• COMPONENT LINK Provides Rapid Access to Current Stock Levels of 

all Electronic Components 


* Australia Wide Network of Members • The largest Single Database of Stock Items 
• Our Database will help you solve your urgent requirement for product. 
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Silicon Valley 

NEWSLETTER 




1993 has seen a dramatic increase in the market for CD-ROM drives and software 
— Apple Computer alone expects to have sold between one and 1-1/2 million 
drives just in the US market, before the end of the year. A large range of CD-ROM 
software is now available for both the Macintosh and IBM-compatible PC 
environments. This screen shot is from Compton’s interactive encyclopaedia. 


Task force for 
‘data super-highway’ 

Vice President A1 Gore has released his 
government’s proposals for overhauling 
the huge volume of laws governing the 
communications industries, in an effort 
to speed up the process for building a 
new communications infrastructure 
centred around a system of fibre-optics 
based data super-highways. As part of 
the proposal, Gore revealed the forma¬ 
tion of the Information Infrastructure 
Task Force (IITF). 

The White House report was very short 
on specifics. Instead the IITF, which is 
modelled after the health care reform 
task force headed by Mrs Clinton, will 
develop a specific plan for implementing 
the new data super-highway program. 

The IITF’s key objectives will be to 
promote competition among the in¬ 
dustries that stand to benefit from the im- 
plementation of an information 
super-highway. Other issues the task 
force will address is to ensure there will 
be universal access to the network, that 
privacy is guaranteed, that unnecessary 
regulatory and legal barriers which 
could deiay or prevent the building of 
the super-highway are removed or 
prevented from being put in place, 
and to help create an environment that 
will encourage development of new 
products and services. 

The task force will include repre¬ 
sentatives from the government, the 
computer, telecommunications and enter¬ 
tainment industries, academia, labour, 
and even the public which will be 
counted on to accept and use the system. 

Consortium wants 
to build prototype... 

Already a consortium of 16 leading US 
high-tech companies has announced 
plans to build a data super-highway to 
enable scientists around the United States 
to work ‘side-by-side’ on a common re¬ 
search project. 

The group, to be known as the National 
Information Infrastructure Testbed 
(NUT), said it will build a prototype of 
the network which may one day be 
adopted nationally in the US and carry 
both scientific and business computer 


data, as well as entertainment and 
telecommunications information. 

Among the companies supporting the 
consortium are Hewlett-Packard, AT&T, 
Sandia National Laboratories, Novell, 
Sun Microsystems and SynOptics. The 
founding members have contributed 
more than US$50 million to get the 
project underway. 

NUT is wasting little time. As early as 
this November, the group planned to 
conduct its first test in which environ¬ 
mental research facilities at the 
University of Berkeley, Oregon State, 
and New Hampshire would share data 
and collaborate on such problems as 
ozone depletion deforestation ion, and 
ocean pollution. 

“The goal is really to prove that we 
can use networks so that remote 
facilities can collaborate on solving 
scientific problems” said Raymond 
Kline, a computer scientist at Sandia Na¬ 
tional Laboratories. 


In a second test which may be con¬ 
ducted early next year, NUT will set up a 
network for computerised hospital 
patient record keeping databases, which 
will enable doctors in remote areas to ac¬ 
cess patient files. 

The NUT announcement was timed 
carefully to coincide with the an¬ 
nouncement by the Clinton Administra¬ 
tion, just hours earlier, that calls for the 
overhaul of most of the US com¬ 
munications laws in order to more quick¬ 
ly implement the national data 
super-highway infrastructure. 

GPS based system 
passes FAA test 

The US Federal Aviation Administra¬ 
tion (FAA) has completed a successful 
test of a breakthrough satellite navigation 
system for the commercial aviation sec¬ 
tor. Using signals emitted from four 
satellites, a global positioning system 
(GPS) aboard an airplane kept the 


124 


ELECTRONICS Australia, December 1993 











































aircraft on a near perfect course, from 
just after lift off to a few seconds before 
landing. The new system will enable 
pilots to plot routes and land aircraft 
without having to rely on any ground 
based navigational aids. 

As part of the test, a commercial jet 
flew two 12 mile round trips following 
the winding contours of the Potomac 
River. The only time the pilot had his 
hands on the controls was during take 
off (up to 135 feet in the air) and 30 
seconds before landing. The rest of the 
way, the aircraft adjusted its pre-plotted 
course against data analysed by the on¬ 
board GPS system. 

FAA officials said the satellite based 
navigation system will save the govern¬ 
ment hundreds of millions of dollars. 
Currently, airports maintain radio 
beacons worth US$1 million at the 
beginning and end of every runway. By 
comparison, each satellite transmitter 
costs only US$100,000. The GPS 
receiver system will cost about 
US$15,000 per aircraft and requires very 
little additional training for pilots. 

Apple opens office in China 

If personal computers were to reach a 
market penetration of only 5% in the 
People’s Republic of China, it would 
double the number of personal computers 
in use around the world. Apple Computer 
does not want to be left out of a 
market with such vast potential, and 
recently its chief executive officer 
Michael Spindler travelled to Beijing, to 
underscore the importance with which 
Apple views the opening of its first 
corporate office in the PRC. 

As part of the move, Apple also signed 
a deal with China’s top computer dis¬ 
tributor. Spindler told Chinese govern¬ 
ment and industry officials his company 
also plans to set up manufacturing opera¬ 
tions in the PRC within the next two 
years. To date, there are about 10,000 
Macintosh computers in use in the PRC, 
made available through Apple’s dis¬ 
tributor in Hong Kong. 

“The Chinese market holds an enor¬ 
mous amount of potential for us,” 
Spindler said. 

In the near term, ‘potential’ is all China 
will mean to Apple and a host of other 
PC manufacturers which are eyeing the 
market there. At an average annual in¬ 
come of US$330, few Chinese will be 
able to afford even the least expensive 
personal computer. 

But that may soon change, many 
market watchers believe. China is trying 
to move towards a market driven 
economy, while maintaining the current 
political power structure. That means 


tens of thousands of new businesses will 
form during the coming years. As they 
grow, many are likely to start buying per¬ 
sonal computers to run their business. 

Most PC sales to China are IBM-com¬ 
patible systems, which are far less expen¬ 
sive than most Apple machines. 

Three cities want 
flat panel consortium 

Cities in at least three states are bat¬ 
tling to be awarded what may one day 
prove to be one of the most lucrative 


Apple launches 
first IBM hardware 

Apple Computer has introduced its 
first hardware product designed ex¬ 
clusively for the IBM-PC market: a CD- 
ROM drive package which will enable 
PC users to access up to 660 
megabytes of multimedia based data. 

The US$600-700 package includes 
the 660MB drive, a 16-bit sound 
card from Media Vision, and a pair of 
powered stereo speakers designed 
by Apple. 

In making the announcement, Apple 
officials said the company expects to 
sell between one and 1.5 million CD- 
ROM drives in 1993. 

The move into the IBM PC market 
appears to be aimed at leveraging the 
company's lead in CD applications into 
the PC market. In turn, Apple hopes 
software developers will see the effort 
as all the more reason to speed up 
development of new CD-ROM applica¬ 
tions, as the market for such products is 
growing rapidly. 

Analysts said the new IBM drive is 
also evidence of a new movement 
within the company to diversify beyond 
its proprietary Macintosh line. Apple 
has had considerable success selling 
Claris software programs such as the 
Filemaker database program into the 
IBM market. 


high-tech economic development 
projects. San Jose in California, Austin in 
Texas and the entire state of Michigan 
are lobbying to be chosen as the head¬ 
quarters for the US Display Consortium, 
a federally-funded effort to help create a 
US flat panel display industry. 

Although the consortium currently 
consists of an office of only five people, 
it is expected to grow into a full scale re¬ 
search facility which would be at the 
heart of a huge manufacturing operation, 
to produce flat panel displays for mem¬ 
ber companies. 

The USDC currently has 33 member 
companies and has secured a US$20 
million grant from the Pentagon’s Ad¬ 
vanced Research Projects Agency 
(ARPA) to get started. 

San Jose is the early favourite in the 


bidding. For one, it is close to Mountain 
View where the Semiconductor Equip¬ 
ment & Materials Institute is located. 
SEMI is coordinating the efforts between 
the consortium’s members and US chip 
equipment companies, who want to 
develop production equipment for the 
display industry. 

Also, California is long overdue to win 
a federally supported high-tech project, 
having lost Sematech, the MCC consor¬ 
tium, and the super-collider programs to 
Texas. Political realities almost demand 
that the Clinton Administration put pres¬ 
sure on the Pentagon to put the display 
program in California. 

For its part, Austin can boast of the 
success it has had with Sematech and 
MCC. And Michigan already has one 
federally funded flat panel program 
going, with Optical Imaging Systems 
which has received a US$50 million 
subsidy to build a flat panel plant to 
make displays for the defence and 
aerospace industries. 

Intel, Pac Bell 
link on PC-ISDN 

Intel has joined the growing high-tech 
industrial movement towards the next 
generation of integrated computing and 
communication technologies, by forming 
an alliance with Pacific Bell, the largest 
of the ‘Baby Bells’. 

The first objective of the cooperative 
effort will be to develop ISDN products 
which will enable PC users in different 
locations to work on the same electronic 
document while talking to each other on 
the telephone. In a second phase, dif¬ 
ferent parties working together would 
also be able to see each other on 
televideo displays in a window on their 
computer display. 

As part of the effort, Intel will design 
new PC-ISDN circuit boards which will 
make such connections possible. Pac 
Bell, meanwhile, will use its research 
operations to develop the means to 
enable more people to take advantage of 
ISDN services. Currently more than 7.5 
million of Pacific Bell’s 14 million 
telephone lines in California have access 
to ISDN services. But the response has 
been dismal, with only 8000 lines active¬ 
ly being used for ISDN. 

“We would like to encourage Pacific 
Bell to get people to install ISDN, be¬ 
cause we need a bigger pipeline to the 
PC desktop,” said Intel senior vice presi¬ 
dent Frank Gill. 

One of the things Intel and Pac Bell 
will be working on is to ensure that all 
software, hardware, and transmission 
equipment works together in ways that 
are easy for customers. ❖ 


ELECTRONICS Australia, December 1993 


125 




READER INFO NO. 23 


Computer News 
and New Products 



Improved 15" 
multisync monitor 

NEC Home Electronics Australia has 
released details of its new 15" Multi- 
Sync monitor, the 4FGe, with higher 
bandwidth for flicker free performance. 
According to NEC, the 4FGe updates its 
family of six MultiSync monitors, 
designed for business and professional 
users, which range in size from 15" to 
21", with advanced performance and er¬ 
gonomic features. 

The NEC MultiSync 4FGe updates 
the MultiSync 4FG, and is the latest in 
the new series of ergonomically affor¬ 
dable monitors, incorporating the 3FGe 
and 5FGe released earlier this year. The 
Multisync 4FGe is a digitally controlled 
multiple frequency colour monitor, 
which is now also compatible with the 
new IBM XGA-2 standard and Macin¬ 


tosh computer platforms. According to 
NEC, the higher bandwidth of 80MHz 
and horizontal frequency of 62Hz al¬ 
lows the 4FGe to exceed the VESA 
standard and provide an extra high 
refresh rate of 76Hz at 1024 x 768 non¬ 
interlaced. At this rate, flicker is un¬ 
detectable by the vast majority of users. 

For Macintosh users the 4FGe is 
available with an optional adaptor, con¬ 
verting the monitor from PC, VGA 
mode to Macintosh video mode support¬ 
ing resolutions of 640 x 480 or 832 x 
624. The 4FGe is available with the 
matching NEC MacFG 24Xp interface 
card for Macintosh NuBUS accelerated 
video up to 832 x 624. 

The NEC 4FGc has an RRP of $1575, 
including tax. 

For further information circle 163 on 
the reader service coupon or contact 
NEC Home Electronics, 244 Beecroft 


Road, Epping 2121; phone (02) 868 
1811, fax 869 1112. 

Data terminal for 
hazardous areas 

Data handling in hazardous areas is 
achieved simply and successfully by 
Measurement Technology’s handheld 
data terminal, the MTL 611 — a power¬ 
ful unit capable of sophisticated data 
collection and configuration as well 
as more basic notebook and diary 
type functions. 

Its universal nature has been enhanced 
by the development of a comprehensive 
range of slot-in interfaces. These allow 
such functions as configuration and 
communication with HART smart trans¬ 
mitters; local 5V logic RS-232C com¬ 
munication for linking to IS stations, 
e.g., data loggers; and a long distance 
link to the safe area via an IS interface 


PC flat-panel & CRT module 

The new PCA-6443 flat-panel/CRT VGA Piggyback 
module plugs directly into the 64-pin connector of the Advan- 
tech range of Industrial all-in-one PC-based CPU cards, to 
provide a complete IBM compatible system. The module sup¬ 
ports a wide range of LCD, EL and gas plasma flat- 
panel displays and traditional analog CRT monitors in 
high-resolution display modes, while maintaining complete 
register, gate and BIOS compatibility with the IBM VGA. It 
supports use of both a flat-panel display and a CRT VGA dis¬ 
play at the same time. 

The onboard Chips 65530IC provides a variety of program¬ 
mable features to optimise display quality. This includes verti¬ 
cal and horizontal compensation, text enhancement, 
RGB-colour-greyscale reduction, and a polynomial FRC 
greyscale algorithm to reduce flicker on fast-response ‘mouse 
quick’ displays, without increasing the panel’s vertical refresh 
rate. In addition to the general purpose 40-pin connector, 
three special onboard connectors are provided for easy instal¬ 
lation of the most popular 640 x 480 TFT LCD, mono LCD 
and EL panels. 


For further information circle 162 on the reader service 
coupon or contact Priority Electronics, 23-25 Melrose Street, 
Sandringham 3191; phone (03) 521 0266, fax 521 0356. 




MAESTRO PTY LTD 

THE EXECUTIVE SERIES' 144M MODEM IS NOW AVAILABLE.AFFORDABLE 14.400BPS. 

• 300bps to 14,400bps • V.42 Error Correction • v.42d/s Data Compression • MNP Class 2-5 • 
• Hayes Compatible • Constant Speed Interface • 12 Month Warranty • Non-Volatile RAM • 

• DTE Speeds to 57,600bps • Tone and Pulse Dialing • Speed Buffering • 

• 4 x 36 Digit Number Store • 2 User Modem Profiles in NVRAM • 



ncluding tax 


UNIT 2, 83 LYSAGHT ST., MITCHELL. ACT 2911 TEL: (06) 242-9755 FAX: (06) 242-9756 
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module. Collected data can be down¬ 
loaded via a serial link to a safe area 
computer or, for greater flexibility, be 
stored locally in IS datapaks for down¬ 
load and analysis when convenient. A 
bar code reader accessory simplifies 
data entry in the form of a ‘swipe’ ap¬ 
plication — eliminating errors and max¬ 
imising efficiency — and is ideal for 
batch data entry, product traceability 
and equipment site inspection. 

For further information circle 164 on 
the reader service coupon or contact 
Measurement Technology; phone (09) 
455 2994. 

New Hypertech 486 

Users of portable IBM PS/2 model 
P70 computers can now benefit from 
486DX processing power, following the 
release of the Hyperace 486DX P70 
processor upgrade/accelerator board. It 
speeds up the 386 DX-based P70 
machine by up to 5.78 times, according 
to Landmark Speed V2.0, while floating 
point performance in Whetstones is im¬ 
proved by 5770 times. 

Hyperace 486DX P70 incorporates an 
80486DX processor running at 33MHz, 
with an internal 8KB cache and built-in 
maths co-processor. The model is 
designed to lift productivity for users 
running demanding software applica¬ 
tions, such as large spreadsheets, data¬ 
bases or graphics applications. 

The Hyperace 486DX/33 P70 retails 
at $1400, excluding tax. For further 
information circle 170 on the reader 
service coupon or contact Hypertex, 


112-118 Talavera Road, North Ryde 
2113; phone (02) 805 0111. 

Barcode printer 

Superb quality bar codes are possible 
with the Astech range of Thermal Trans¬ 
fer Bar Code and text printers, which 
are suitable for records management, 
medical and library inventory control 
and warehouse and point-of-sale ap¬ 
plications. The systems have been 
designed and manufactured in Australia. 

All models are intended for online 
use, and the Model 2104T is also use- 
able off-line, featuring its own keyboard 
control. A wide selection of print for¬ 
mats are available, and labels can be 
produced horizontally or vertically, on 
two label widths. 

For further information circle 165 on 
the reader service coupon or contact 
Databar, PO Box 300, Brookvale 2100; 
phone (02) 938 4994, fax 938 5730. 

32-bit video 
accelerator card 

Actix Systems has begun shipping 
its ProStar VL Series, to join its mid 
to high end line of Windows Ac¬ 
celerators based on the S-3 chip. At a 
price less than the basic GE32 model for 
ISA, ProStar is a true 32-bit bus design 
for VESA Local Bus. 

The board supports 1024 x 768 non¬ 
interlaced resolution and delivers sharp, 
stable images to VGA, SVGA, and mul¬ 
tisync colour monitors, making it ideal 
for Windows users with a 14" or 15" 
monitor. The ProStar VL also supports 


Sign maker 

Roland’s PNC-900 lets you create 
custom vinyl signs and banners instantly 
— right from your computer. Simply 
design your sign in a lettering or 
graphics program and output the file to 
your PNC-900. Roland’s open-architec¬ 
ture technology allows you to use a PC, 
and the software of your choice. 

The PNC-900 offers an advanced 
smoothing feature for 
‘flawless’ arcs and curves. Its 
quick swivel blade operation 
ensures clean, accurate corner¬ 
ing routines, even on the most 
intricate cuts. It can cut letter¬ 
ing as small as 3mm through 
to banners 30mm wide by 25m 
long. You can also produce 
vehicle graphics, exhibit dis¬ 
plays and other large format 
signs quickly and easily. 

In addition to the more than 
200 colours and styles of vinyl 
available, the PNC-900 per¬ 


forms with a range of graphic arts 
materials, including rubylith and amber- 
lith film used for screen printing. It even 
cuts sandblast stencil, reflective vinyls, 
frisket and other materials for a wide 
range of applications. 

For further information circle 161 on 
the reader service coupon or contact 
Roland Digital Group. 573 Church 
Street, Richmond 3121; phone (03) 
428 1088. 



16.8 million colours and up to 90Hz 
refresh rate. 

In addition to high refresh rates, Pro- 
Star VL displays the full range of colour 
depths (from 256 x 16.8 million colours) 
and supports high resolutions (up to 
1280 x 1024), allowing the most exact¬ 
ing graphics work possible. It features 
the Cirrus Logic graphic drawing en¬ 
gine, CL-GD5428, which is an en¬ 
hanced VGA chip, to accelerate 
graphics in Windows, CAD and other 
environments. The ProStar VL is 
designed for the VESA Local Bus at a 
maximum processor speed of 66MHz, 
with 32-bit data and I/O transfer widths. 
The adaptor also includes VESA BIOS 
and feature connector, and D subminia¬ 
ture 15-pin (VGA standard) video con¬ 
nector. All Actix Windows accelerator 
boards are primarily designed to speed 
up Microsoft Windows, but will also 
speed up the on-screen graphics perfor¬ 
mance of CAD/CAM, illustration 
software, desktop publishing and multi- 
media applications. ProStar VL retails 
for A$299, ex tax. 

For further information circle 176 on 
the reader service coupon or contact 
Sprinter Products, 15 West Street, 
Brookvale 2100; phone (02) 938 3388, 
fax 938 3288. 


whats 

NEW 



P 


Impulse 

Measurement 

Processor 


A completely New computer 
based Electrical/acoustic meas¬ 
urement system - unbelievably low 
cost - watch out for it! 
Demo disk available $5 ea. 


ME Audio Polypropylene 

1 -50uF 5% 1 OOv & 250V 

new AXIAL construction 


se 

Australia's WINDOWS speaker 
design environment, new IMP 
import function, from $149 


ME Technologies 

(an ME Sound Pty Ltd subsidiary ) 

P.O. box 50. Dyers Crossinq NSW 2429 
* 065 50 2200, fax 065 50 2341 , 
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READER INFO NO. 25 


COMPUTER PRODUCTS 



Binary approved 
as Microsoft vendor 

Microsoft Corporation has approved 
Australia’s Binary Engineering Interna¬ 
tional as a vendor of its products, in¬ 
cluding Visual BASIC, and has 
endorsed inclusion of its products and 
trademarks in association with Binary’s 
products and software. 

This endorsement has been given on 
the basis of Binary’s capability to supp¬ 
ly and in particular support these 
products, especially in the specialised 
T&M market place. 

Several new products are scheduled 
for release by Binary using both 
Microsoft Visual BASIC, C Software 
and Windows products. These include 
enhanced GPIB Control Software 
designed for use with Binary’s GPIB 
Smart Cable, and Binary’s TM2 
Software for use with its SMT-2000 
Automatic PCB Test System. 

For further information circle 166 on 
the reader service coupon or contact Bi¬ 
nary Engineering International, 102/658 
Pittwater Road, Brookvale 2100; phone 
(03) 938 5344, fax 938 5875. 

IBM 5250 emulators for PCs 

Intelligent Technologies has an¬ 
nounced a new low price for its IT 8251 
series of IBM 5250 emulation cards, 
making the IT 8251 a cost effective way 
to connect a PC to an IBM AS/400 or 
System 3X midrange computer. 

The 8251 supports a total of seven 
concurrent sessions, using a minimum 
memory of only 63K, plus 15K per ac¬ 
tive printer session. Sessions can run 
under Windows in a DOS partition, and 
switching between active host and 
PC/DOS sessions is via a hot-key. 

It provides a wide variety of printer 
emulation support for most industry 


Windows 
terminal emulator 

A terminal emulator that allows PC 
users to run both X Windows and 
Microsoft Windows platforms on the 
one computer has been released in 
Australia by Megatec. ‘Reflection X’, a 
PC X server software package 
developed in the United States, provides 
Windows users with fast and accurate 
graphical access to X applications run¬ 
ning on any host on a network. 

The X Window System provides end 
users with a standard windowing inter¬ 


standards, and it is possible to have up 
to five printer sessions running simul¬ 
taneously with either serial or parallel 
printers. 

The IT 8251 series features two 
models, the ‘E’ version for AT bus PCs 
at a recommended retail price of $495 


face to network applications on DEC, 
HP and IBM hosts, which shields users 
from differences between the systems. 
Management gains an open standard 
which enables the flexibility and easy 
hardware upgrades in the future. Also, it 
allows Windows users to tap their 
organisation’s information resources 
which, until now, could only be reached 
on a dedicated X terminal. 

For further information circle 171 on 
the reader service coupon or contact 
Megatec, 2 Brunswick Road, Mitcham 
3132; phone (03) 874 3633, fax 
873 5667. 


and the ‘ME’ for MicroChannel (MCA) 
bus computers at $575 (including tax). 

For further information circle 180 on 
the reader service coupon or contact In¬ 
telligent Technologies, 21 Cowper 
Street, Parramatta 2150; phone (02) 891 
6010. ❖ 


Austraiian Computers & Peripherals from JED... Call for data sheets. 



$125 PROM 
Eraser,complete 
with timer 


The JED 386SX embeddable single board computer can run with IDE and 
floppy disks, or from on-board RAM and PROM disk. It has over 80 I/O 
lines for control tasks as well as standard PC I/O. Drawing only 4 watts, it 
runs off batteries and hides in sealed boxes in dusty or hot sites. 

It is priced at $999 (25 off) which includes 2 Mbytes of RAM. 



$300 PC PROM 

Programmer. (Sales tax exempt prices) 

Need to programme PROMs from your PC? 

This little box simply plugs into your PC or Laptop’s parallel printer port and reads, 
writes and edits PROMs from 64Kb to 8Mb. 

It does it quickly without needing any plug in cards. 


JED Microprocessors Pty. Ltd 

Office 7, 5/7 Chandler Road, Boronia, Vic., 3155. Phone: (03) 762 3588 Fax; (03) 762 5499 
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ACN 007 296 924 

ELECTRONICS & 
COMPUTER SUPPLIERS 


SJ/0P: GtfA®. FLft, 289LATROBEST., MELBOURNE, VIC 3000 
OFFICE: 1ST. FLR., 289 LATROBE ST., MELBOURNE, VIC 3000 
MAIL ORDER & CORRESPONDENCE: TO OFFICE ADDRESS. 
PHONE: (03)602-3499 FAX: (03)670-6006 

FREE CALL MAIL ORDER HOTLINE ( 008 ) 335-901 
ALL MAJOR CREDIT CARDS WELCOME 

NORMAL PRICES CHARGED UNLESS AD PRICES QUOTED ERRORS & OMISSIONS EXCEPTED 

SHOP HOURS: MON.-THURS. 8:30-5:30 / FRI. 8:30-8:00 / SAT. 9:00-1:30 


PRICELIST ON DISK 
NOW A VAILABLEII 

FREE with every mail order upon 
request or send $2.00 to cover 
postage & handling. 

Send your business card to receive 
our TRADE pricelist on disk free of 
charge. 

Please specify: 

3.5" 720K or 5.25" 1,2M format. 

Available in MS-DOS format only. 


SEMICONDUCTORS 

DUE TO WORLDWIDE SHORTAGE ON INTEGRATED 
CIRCUITS, THERE HAS BEEN A SIGNIFICANT INCREASE 
IN PRICES, SOME AS MUCH AS 100%ll 
WE HAD TO INCREASE OUR PRICES, BUT WE BELIEVE 
WE STILL HAVE ONE OF THE CHEAPEST PRICES 
AROUND 


DIODES 

1N4148 (PK.100) 
1N4004 (PK.100) 
1N5404 (PK.100) 


$3.50 1N914 (PK.100) 
$6.00 1N4007 (PK.100) 
$14.00 1N5408 (PK.100) 

$5.00 BR64 (PK.1) 
$2.50 BR354 (PK.1) 


BRIDGES 

W04 (PK.10) 

BR104 (PK.1) 

LED’s 

3mm RED (PK.100) $12.00 5mm RED (PK.100) 
3mm GRN (PK.100) $15.00 5mm GRN (PK.100) 
3mm YLW (PK.100) $15.00 5mm YLW (PK.100) 

TRANSISTORS 

BC547/8/9 (PK.100) 

BD139 (PK.10) 

MJ2955 (PK.1) 

IC’s 

324 (PK.10) 

555 (PK.10) 


$8.50 BC557/8/9 (PK. 100) 
$6.00 BD140 (PK.10) 
$2.00 2N3055 (PK.1) 

$9.00 339 (PK.10) 

$5.50 741 (PK.10) 


$4.00 

$7.00 

$16.00 

$2.00 

$4.50 

$12.00 

$18.00 

$18.00 

$8.50 

$ 6.00 

$1.50 

$8.50 

$5.00 



NO BRAND DISKETTES 

THESE DISKETTES ARE TOP 
QUALITY, AND JUST AS GOOD 
AS SOME OF THE "KNOWN" 
BRANDS. 

WHY PAY FOR FANCY PACKAGING? 

FULL SATISFACTION GUARANTEED BY 
REPLACEMENT OF FAULTY DISKETTES. 


•PLEASE NOTE THAT OUR 3.5" DISKETTES ARE 
PRE-FORMATTED FOR YOUR CONVENIENCE. 


DESCRIPTION 

i+ 

10+ 

5.25 360K DSDD 

$4.75 

$4.50 

5.25 1.2M DSHD 

$8.50 

$8.25 

3.5 720K DSDD* 

$8.50 

$8.25 

3.5 1.44M DSHD* 

$11.80 

$11.50 


NULL MODEM 
LAPLINK CABLE 

- IF YOU NEED TO TRANSFER 
LARGE FILES BETWEEN TWO 
COMPUTERS. THEN ITS ALOT 
QUICKER TO SEND THEM 
SERIALLY. RATHER THAN 
USE DISKETTES. MS-DOS 0 
INCLUDE INTERLNK.EXE JUST 
FOR THIS PURPOSE. 

- DB25 PLUG TO DB25 SOCKET. 

-18m LENGTH. 

WE HAVE SEEN SOME OF 

OUR COMPETITORS 

ADVERTISING THESE FOR 

$25.00 OR MOREII 

OUR PRICE $17.50 


IEC MAINS LEAD 

- WE HAVE BULK PURCHASED 
THESE HANDY LEADS WITH 
IEC SOCKET ON ONE END AND 
BARE LEADS ON THE OTHER. 

- USED BY MANY COMPUTER 
EQUIPMENT. 

- IDEAL FOR REPLACEMENT. 

NORMALLY $3.95 

SALE PRICE $1.95 


HANDY MOUSE TRACKBALL 

- THIS IS A UNIQUE AND INGENIOUS DEVICE WHICH ALLOWS SINGLE HANDED 
OPERATION WITH MUCH GREATER EASE THAN CONVENTIONAL TRACKBALL. 

- IDEAL FOR LAPTOP USERS AND THOSE PEOPLE WHOSE DESK TOP RESEMBLES 
AN AFTERMATH OF AN ATOMIC EXPLOSION 

- SPECIALLY DESIGNED TO SUIT BOTH LEFT-HANDED AND RIGHT-HANDED USERS. 

- THE MOST SIGNIFICANT FEATURE OF THIS DEVICE IS THE "BALL BUTTON” WHICH 
ACTS AS THE LEFT BUTTON ON A STANDARD 2 BUTTON MOUSE 

- MICROSOFT MOUSE COMPATIBLE. 


TOP LEFT BUTTON 



TOP RIGHT BUTTON 

CENTER BUTTON 
(THE “BALL BUTTON”) 

BOTTOM BUTTON 


INTRODUCTORY PRICE OF $49.50 


HARD DRIVES 

■ RELIABLE TOP NAME BRANDS. 

• WESTERN DIGITAL, MAXTOR. 
OR CONNER PERIPHERALS. 
FULL 2 YEAR MANUFACTURERS 
WARRANTY. 


80M 

120M 

170M 

200M 

250M 

340M 

500M 


$309.00 

$345.00 

$359.00 

$385.00 

$450.00 

$575.00 

$1225.00 


FLOPPY DRIVES 

- QUALITY JAPANESE 
MANUFACTURE WILL 
ASSURE YOU OF YEARS 
OF TROUBLE FREE 
OPERATION. 

- FULL 1 YEAR WARRANTY. 

3.5"1.44M CITIZEN 

$72.00 

5.25" 1.2M PANASONIC 

$89.00 


DRIVE ADAPTORS 

IF YOU'RE INSTALLING A NEW 
DRIVE INTO YOUR SYSTEM. 
THEN YOU MAY NEED SOME 
OF THESE ITEMS. 

NOT ALL COMPUTER CASES 
HAVE THE APPROPRIATE 
CONNECTIONS OR BAYS. 

3.5 HDD BRACKET.$9.95 

3 5 FDD BRACKET.$8.95 

3.5 DATA ADAPTOR . $5.95 
3.5 POWER ADAPT ... $4.50 
5.25 POWER Y-ADPT $4.95 


15CD LED 

YES THAT'S RIGHTII 
INCREDIBLE 15 CANDELAII 
APPROXIMATELY 1000 
TIMES BRIGHTER THAN 
ORDINARY LED. 


13mm 


RED $34.00 


YES FOLKS! IT'S THAT TIME 
OF THE YEAR AGAIN. 
CHRISTMAS IS ONLY A FEW 
WEEKS AWAY. 

IF YOU HAVENT DECIDED ON A GIFT FOR YOUR 
TECHNICALLY-MINDED FRIEND OR RELATIVE, THEN 
LET US MAKE A FEW SUGGESTIONS. 


ROLL OF PVC TAPE $1. 
SOLDERWICK $3. 

JEWELLER S/DRVR SET $4. 
3.5- DISK STORAGE BOX $4. 
JUMPER LEAD SET $6. 
PCB HOLDER STAND $9. 
S/IRON STAND $12. 

MINI BENCH VICE $13. 
840 HOLE B/BOARD $15. 
ANALOG MULTIMETER $19. 
WIRE STRIPPER $20. 

NEEDLE FILE SET $24. 
48WAY PARTS CASE $28. 
2WAY DATA SWITCH S $29. 
GAS SOLDERING IRON $38. 
LOGIC PROBE $43. 

VIDEO SENDER $69 

TEL. ANS. MACHINE $95. 
200W INVERTER $169. 
ULTRASONIC CLEANER$229. 
INT. FAX/MODEM $289 
14" SVGA MONITOR $389 

yVj.rry {Lristnxai 


50 NEON TEST S/DRIVER $1.95 
50 ALIGNMENT TOOL SET $4.50 
50 3HR VHS TAPE $4.95 

95 SOLDERING AID TOOL $6.95 
95 MOUSE MAT $7.50 

95 DESOLDERING TOOL $11.95 
95 4WAY POWER BOARD $12.95 
.50 .71 500g SOLDER $14.95 

.95 25W SOLDERING IRON $17.95 
50 NIBBLING TOOL $19.95 

.95 12V MINI DRILL $21.50 

30 SERIAL MOUSE $27.50 

.95 2WAY DATA SWITCH P $29.95 
95 101 KEYBOARD $37.50 

.95 WELLER SP25D $39.95 

.95 TQOL KIT 10 PIECE SET $49.95 
50 ARLEC SUPERTOOL $79.95 
00 WELLER WTCPS $149.00 
00 AVIATION HEADSET $189.00 
00 CAR ALARM $249.00 

00 FLUKE 77 $349.00 

.00 CD-ROM DRIVE $395.00 

and a happy TJtu/ tj.arf! 


POSTAGE RATES 


$1.00 ~ $9.99.. 

.. $3.00 

$10.00- $24.99 

$3.50 

$25.00- $49.99. 

.. $4.50 

$50.00- $99.99 

. $6.00 

$100.00- $199.99 

.. $7.00 

$200.00- $499.99 

$8.00 

$600.00 PLUS . 

... FREE 

CARRIER CHARGE: 

METROPOLITAN MELBOURNE 

$7.00 

COUNTRY VIC. & INTERSTATE 

$12.00 


N.B. DOES NOT APPLY TO 
COMPUTER SYSTEMS. 
ONLY SMALL ITEMS WILL 
BE SENT BY POST. 


MOTHERBOARDS 

386SX-33. $149 

386DX-40 128K .... $249 

486SX-33 256K .... $465 

486DX-33 256K .... $819 
486DX2-50 256K .. $1050 
486DX-50 256K .... $1065 
486DX2-66 256K $1285 

ALL 486 BOARDS WITH 
2 X VESA LOCAL BUS SLOTS. 

ALL BOARDS WITH FULL 
12 MONTH WARRANTY 


MATH COPROCESSORS 

E+ cos(<D) 5x / 5t 

INCREASE THE PERFORMANCE 
OF YOUR MATH INTENSIVE 
APPLICATIONS SUCH AS 
SPREADSHEET, DATABASE AND 
CAD PROGRAMS 

IIT BRAND 

387SX-33 $ 136.00 
387DX-40 $ 160.00 


PERIPHERAL CARDS 

-WHETHER YOU'RE REPLACING 
A FAULTY CARD OR INSTALLING 
AN ADDITIONAL CARD. WE CAN 
OFFER YOU THE RIGHT CHOICE. 
-COMPARE OUR PRICES WITH 
OTHER DEALERS. YOU'LL 
FIND OUR PRICES TO BE VERY 
COMPETITIVE. 



XT CLOCK . $22.50 

XT/AT SERIAL (1 POP.) .. $19.50 

XT/AT PARALLEL.$19.50 

XT/AT GAMES.$19.50 

AT MULTI I/O (2S.1P.1G) $25.00 

AT IDE/FDD.$22.50 

AT IDE/FDD MULTI VO ....$39.00 
MONO/CGA GRAPHICS $45.00 

512K TRIDENT VGA.$75.00 

1M CIRRUS VGA..$109.00 

VESA LOCAL BUS CARDS 

1M CIRRUS VGA. $175.00 

IDE I/O CONTROLLER $99.00 

1 YEAR WARRANTY!! 
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EA DIRECTORY OF SUPPLIERS 


Which of our many advertisers are most likely to be able to sell you that special 
component, instrument, kit or tool? It’s not always easy to decide, because they can’t 
advertise all of their product lines each month. Also some are wholesalers and don’t sell 
to the public. The table below is published as a special service to E A readers, as a guide 
to the main products sold by our retail advertisers. For address information see the 
advertisements in this or other recent issues. 


Supplier 

State 

A 

B 

C 

D 

E 

F 

G 

Altronics 

WA 

• 

• 

• 

• 

• 

• 

• 

Companion Computers 

VIC 


• 






Dick Smith Electronics 

ALL 

• 

• 

• 

• 

• 

• 

• 

Emona Instruments 

NSW 






• 


Geoff Wood Electronics 

NSW 

• 

• 

• 

• 

• 

• 


Jaycar Electronics 

Eastern 

• 

• 

• 

• 

• 

• 

• 

Kalex 

VIC 



• 





Macservicc 

VIC 






• 


RCS Radio 

NSW 



• 





Rod Irving Electronics 

VIC 

• 

• 

• 

• 

• 

• 

• 

Scientific Devices 

VIC 






• 


TECS 

VIC 

• 

• 

• 

• 

• 

• 

• 

Wagner Electronics 

NSW 


• 


• 

• 

• 



KEY TO CODING: 

A Kits and modules 
B Tools 

C PC boards and supplies 


D Components 

E IC chips and semiconductors 
F Test and measuring instruments 
G Reference books 


Note that the above list is based on our understanding of the products sold by the firms concerned. If there arc any 
errors or omissions, please let us know. 


Electronics Australia Reader Services 


SUBSCRIPTIONS: All subscription en¬ 
quiries should be directed to: Subscriptions 
Department, Federal Publishing Co, PO Box 
199, Alexandria 2015; phone (02) 353 9992. 
BACK ISSUES: Available only until stocks 
are exhausted. Price A$7.50 which includes 
postage within Australia only. OVERSEAS 
READERS SHOULD ADD A FURTHER 
A$2.50 FOR EVERY BACK ISSUE RE¬ 
QUIRED. 

PHOTOSTAT COPIES: When back issues 
are exhausted, photocopies of articles can 
be supplied. Price $7.50 per project or $15 
where a project spreads over several issues. 
PCB PATTERNS: High contrast, actual size 
transparencies for PCBs and front panels 
are available. Price is $5 for boards up to 
lOOsq.cm, $10 for larger boards. Please 
specify negatives or positives. 

PROJECT QUERIES: Advice on projects 
is limited to postal correspondence only 
and to projects less than five years old. 
Price $7.50. Please note that we cannot 


undertake special research or advise on 
project modifications. 

Members of our technical staff are not 
available to discuss technical problems 
by telephone. 

OTHER QUERIES: Technical queries out¬ 
side the scope of ‘Replies by Post’, or sub¬ 
mitted without fee, may be answered in the 
‘Information Centre’ pages at the discretion 
of the Editor. 

PAYMENT: Must be negotiable in Australia 
and payable to ‘Electronics Australia’. Send 
cheque, money order or credit card number 
(American Express, Bankcard, Mastercard 
or Visa card), name and address (see form). 
ADDRESS: Send all correspondence to: 
The Secretary, Electronics Australia, P.O. 
Box 199, Alexandria, NSW 2015; phone 
(02) 353 0620. 

PLEASE NOTE THAT WE ARE UNABLE 
TO SUPPLY BACK ISSUES, PHOTO¬ 
COPIES OR PCB ARTWORK OVER THE 
COUNTER. 


METHOD OF PAYMENT: (Please circle correct method). 

Credit Card: Mastercard Expiry Date: 

Cheque: American Express 

Money Order: Visa 

Bankcard 


No.of issues required: $7.50=. 

No.of copies required: $5.00=. 

No.of copies required:...$15.00=. 

Total Payment Enclosed $ ========= 


Photostat Copies:. 

. Signature:. 

(Unsigned orders cannot be accepted). 


Name:. 

Address:. 

.Postcode:. 

Back Isues:. 


ADVERTISING 

INDEX 


Alcatel Australia.OBC 

Alfatron.121 

Altronics.80-82 

Aust. Defence Forces.17 

Aust. Maritime College.119 

AV-COMM.31 

Campad Electronics.102-3 

Circuitworks.122 

Component Link.123 

Con tan Audio.122 

Dick Smith Electronics.54-57 

E A subscriptions offer.19 

Federal Book Sales.47 

Geoff Wood Electronics.25 

Hewlett-Packard Australia.18 

Intron Electronics.115 

Jaycar Electronics.90-93 

JED Microprocessors.128 

Kalex.35 

Maestro Distributors.126 

ME Technologies.127 

Oatley Electronics.IBC 

Obiat.36-37 

Peter Lacey Services.48 

Philips Scientific & Ind.IFC 

Pro tel Technology.121 

Pry de Measurement.122 

RCS Radio.102-3 

Rod Irving Electronics.65-69 

RVB Products.123 

Sony Australia..11 

Tech-Rentals.24 

TECS Wholesale.129 

Tortech.102-3 

Transformer Rewinds.102-3 

Vintage Wireless Radio Co.96 


This index is provided as an additional 
service. The publisher does not assume 
any liability for errors or omissions. 


130 


ELECTRONICS Australia, December 1993 




































































FM TRANSMITTER 
MK1 KIT 


This unit has most of the 
features of our previously 
advertised FMTXMK2 
transmitter, but is much, 
much smaller. The 
complete transmitter PCB 
(Miniature microphone 
included) is the size of a 
“AA" battery, and it is 
powered by a single “AA” 
battery. We use a two “AA" 
battery holder (provided) for 
the case, and a battery clip 
(Switch) for the switch. 
Estimated battery life is 
over 500 hours!! SAME 
PRICE AS OUR 
FMTXMK2: 

$11 

ea or 3 for $30 



When this magazine goes 
to print we will have in 
stock a very small 
5mW-670nM laser diode 
based pointer. This pointer 
actually uses a 5mW laser 
diode: Very bright! Do not 
be misled by 
advertisements that 
advertise pointers with a 
power output of 5mW 
maximum, as these could 
have a power output of as 
little as ImW. The SPECIAL 
introductory price for our 
pointer is an all time low: 

$ 139 


APC VISIBLE 
LASER DIODE KIT 


Our best visible laser diode 
kit ever! This one is 
supplied with a 
5mW-670nM diode and the 
lens already mounted in a 
small brass assembly, 
which has the three 

I connecting wires attached. 
The lens used is the most 
efficient we have seen, and 
its focus can be adjusted. 
We also provide a PCB and 
all onboard components kit 
for a driver kit that features 
Automatic Power Control 
(APC). Head has a 
diameter of 11mm and is 
22mm long, APC driver 
PCB is 20 x 23mm, 4.5-12V 
operation at approx 80mA. 

s 85 


MINIATURE 
CCD CAMERA 



A monochrome CCD 
Camera that is totally 
assembled on a small PCB 
and includes an Auto Iris 
lens: Overall dimensions of 
camera are 24 X 54 X 
120mm. The camera can 
work with as little as 0.1 lux 
illumination, and it is IR 
responsive! The six IR leds 
that are included on the 
PC B. are useful for 
producing good images in 
a totally dark room! 
Available in EIA or CCIR 
standards. 

$ 199 


VOICE RECORDING 
MODULES 


UNINTERRUPTABLE 
POWER SUPPLY 


IR VIEWER 
TANK SET 


MINIATURE FM | ATTENTION ALL 
TRANSMITTER I MOTOROLA 


These “State of the art" 
solid state voice recording 
modules can record and 
play back messages up to 
20 seconds long. They are 
very small and produce 
good quality sound. Include 
PCB assembly, 
microphone, speaker and a 
battery holder. 

INCREDIBLE PRODUCT 
AT ONLY: 

*25 



This is a completed 
commercial monocular 
hand held night viewer, that 
employs an image 
intensifier tube: Luminous 
gain of 12500! The viewer 
is of a USSR military 
standard, and will produce 
useful images in as little as 
starlight illumination. Has 
adjustable low light 
objective lens, adjustable 
eypiece, and is supplied 
with a carry case. Limited 
supplies at an incredible 
price of: 

*799 


PRECISION 
STEPPER MOTOR 



This precision 4 wire 
Japanese stepper motor 
has 1.8 degree steps: That 
is 200 steps per revolution! 
56mm diameter, 40mm 
high, drive shaft has a 
diameter of 6mm and is 
20mm long, 7.2V-0.6A DC. 
We have a good, but 
LIMITED supply of these 
brand new motors: 

*20 


9" AMBER 
MONITOR 


These are non enclosed 
composite monitors that 
can be powered from a 12V 
D.C. supply. 

*60 


IR LASER DIODE 
SPECIAL 


If you have never 
experimented with laser 
diodes, don’t miss out on 
this SPECIAL We supply a 
brand new 780nM LASER 
DIODE (Barely visible) with 
small plastic COLLIMATING 
LENS to suit, a HEATSINK 
for the diode, a PCB and 
components kit for a 
suitable CONTANT 
CURRENT DRIVER, a 
suitable PIN DIODE that 
can serve as a detector, 
plus some 

INSTRUCTIONS. Suitable 
for medical use, perimeter 
protection, data 
transmission, IR 
illumination, etc. 
Experimenters delight at a 
SPECIAL PRICE OF ONLY: 

*30 


(UPS) 


THESE ARE VERY 
COMPACT, HIGH QUALITY, 
UPS’s. They feature a 
300W-450W SINE WAVE 
INVERTER. The inverter is 
powered by two series 
12V-6.5AHr. (24V). batteries 
that are built into the unit. 
There is only one catch: 
Because these NEW units 
have been in storage for a 
while, we cannot guarantee 
the two batteries for any 
period of time, but we will 
guarantee that the batteries 
will perform in the UPS’s 
when these are supplied. 
We will provide a three 
month warranty on the 
UPS’s, but not on the 
batteries. A circuit will also 
be provided. PRICED AT 
FRACTION OF THEIR 
REAL VALUE: BE QUICK! 

*239 

We may also have some 
similar 600 Watt UPS’s 
available: Similar story. 

New 6.5 AHr. batteries: $35 
ea. Freight charge: $15 per 
UPS. 



This kit inverter can power 
all the Fluorescent screens 
that are supplied as an 
option with many LCD 
displays. 5-12V operation 
with adjustable output 
power for different screen 
powers — brightness. A 60 
X 45mm fluorescent screen 
and a plastic case will be 
supplied for FREE with 
each kit. When powered by 
the inverter this screen will 
light a brilliant white whilst 
the inverter only draws 
100mA from the battery: 
Very efficient small 
fluorescent light! 
Experimenters delight at 
only: 

*12 

For the inverter kit and one 
screen. Additional screens 
$3 ea. 


PLASMA BALL KIT 


This kit will produce a 
fascinating colourful 
changing high voltage 
discharge in a standard 
domestic light bulb. The 
EHT circuit is powered 
from a 12V supply and 
draws a low 0.7A. We 
provide a solder masked 
and screened PCB, all the 
onboard components 
(Flyback transformer 
included), and the 
instructions at a SPECIAL 
introductory price of: 

*29 

We do not supply the 
standard light bulb or any 
casing The prototype 
supply was housed in a 
large Coffee jar. with the 
lamp mounted on the lid: A 
very attractive low cost 
housing!! Diagrams 
included. 



ON SPECIAL is a set of 
components that can be 
used to make a complete 
first generation Infra Red 
night viewer. These 
matching lenses tubes and 
eyepieces were removed 
from working tank viewers, 
and we also supply a 
suitable EHT power supply 
for the particular tube 
supplied. This power 
supply may be ready made 
or in kit form: Basic 
instructions provided. The 
resultant viewer requires IR 
illumination. 

*150-*200 


12V OPERATED 
LASER 



This combination includes 
one used 3mW SIEMENS 
visible red laser tube and 
one 12V Universal Laser 
power supply MKIII kit. The 
inverter is easy to construct 
since it is supplied with a 
prewound transformer, and 
solder masked and 
screened PCB. 

*89 


INDUCTIVE 

PROXIMITY 

SWITCHES 


These industrial quality 
detectors will detect ferrous 
and non-ferrous metals at 
close proximity. Some are 
DC powered (10-30V), some 
are mains AC powered, 
and all will switch loads 
directly. All have three 
wires for connecting into 
circuitry: Two for the 
supply, and one for 
switching the load. These 
also make excellent 
sensors for rotating shafts 
etc. LIMITED SUPPLIES. 
ON SPECIAL AT: 

*22 ea. or 6 for $100 


f 

Not a kit, but a very small 
ready made self contained 
FM transmitter enclosed in 
a small black metal case. It 
is powered by a single 
small 1.5V silver oxide 
battery, and has an inbuilt 
electret microphone. 
SPECIFICATIONS: Tuning 
range: 88-108MHz, 

Antenna: Wire antenna- 
attached. Microphone: 
Electret condenser, Battery: 
One 1.5V silver oxide 
LR44/G13, Battery life: 60 
hours, Weight: 15g, 
Dimensions: 1.3” X 0.9" X 
0.4". Some would call this a 
miniature “BUG” and sell it 
for much more than our 
price: 

*32 


LIGHT MOTION 
DETECTORS 



Small PC B. Assembly 
based on a ULN2232 1C. 
This device has a built in 
light detector, filters, timer, 
narrow angle lens, and 
even a siren driver circuit 
that can drive an external 
speaker. Will detect 
humans crossing a narrow 
corridor at distances up to 
3 metres. Much higher 
ranges are possible if the 
detector is illuminated by a 
remote visible or IR light 
source. Can be used at 
very low light levels, and 
even in total darkness: With 
IR LED. Full information 
provided. The 1C only, is 
worth $16! OUR PRICE 
FOR THE ASSEMBLY IS: 

*7 ea. or 5 for $30 


HIGH INTENSITY 
LED s 



Narrow angle 5mm red 
LED’s in a clear housing. 
Have a luminous power 
output of 550-1000mCD @ 
20mA: That’s about 1000 
times brighter than normal 
red LED’s. SPECIAL 
UNBELIEVABLE 
INTRODUCTORY PRICE: 

60c ea. or 10 for $5 


MICROPROCESSOR 

PROGRAMMERS 


We have advanced 
information about two new 
STATE OF THE ART 
microprocessors to be 
released by Motorola: 
68C705K1 and 68HC705J1. 
The chips are fully 
functional micros 
containing 

EPROM/OTPROM and 
RAM. Some of the features 
of these new LOW COST 
chips include: 

• 16 pin DIL for the 
68HC705K1 chip 

• 20 pin DIL for the 
68HC705J1 chip 

• 10 fully programmable 
bi-directional I/O lines 

• EPROM and RAM on 
chip 

• Fully static operation 
with over 4MHz operating 
speed. 

These two chips should 
become very popular. We 
have put together a 
SPECIAL PACKAGE that 
includes a number of 
components that enable 
“playing” with the 
abovementioned new chips, 
and also some of the older 
chips. 

IN THIS PACKAGE YOU 
WILL GET: 

• One very large (330 X 
220mm) PCB for the 
Computer/Trainer 
published in EA Sept. 93, 
one 16X2 LCD character 
display to suit, and one 
adaptor PCB to suit the 
68HC705C8. 

• One small adaptor PCB 
that mates the 
programmer in EA Mar. 93 
to the “J” chip, plus 
circuit. 

• One stand alone 
programmer PCB for 
programming the “K” 
chip plus the circuit and a 
special transformer to 
suit. 

THE TOTAL COST OF THE 
ABOVE PACKAGE IS ON 
SPECIAL AT A 
RIDICULOUS PRICE OF: 

*99 

Note that the four PCB’s 
supplied are all silk 
screened and solder 
masked, and have plated 
through holes. Their value 
alone would be in excess of 
$200!! A demonstration 
disc for the 

COMPUTER/TRAINER is 
available for $10. No 
additional software is 
currently available. 

Previous purchasers of the 
COMPUTER/TRAINER 
PCB can get a special 
credit towards the purchase 
of the rest of the above 
package. 



OATLEY ELECTRONICS 

PO Box 89. Oatley. NSW 2223 
Telephone: (02) 579 4985 Fax: (02) 570 7910 

MAJOR CARDS ACCEPTED WITH PHONE AND FAX ORDERS 
P & P ANYWHERE IN AUSTRALIA 
FOR MOST MIXED ORDERS: S2.50-S10 


























































































Now meet our new family member: 
an 8.5 GHz Spectrum Analyzer 
designed for testing Digital Cellular Radios. 





If you're testing Digital Cellular Radios, 
Anritsu has a message you'll want to hear: 
take a close look at our new MS2602A 
Spectrum Analyzer. 

Our new Spectrum Analyzer gives you 
performance the competition simply can't 
match. Performance like the greatest frequency 
coverage in its class: up to 8.5 GHz. Plus, 
greater dynamic range with unbelievably low 
distortion. All topped off with superior level 
accuracy of 11.1 dB! In short, it's ideal for 
R&D and Production testing, installation and 
maintenance applications as well. 

Here are some other features that deserve 
a closer look: 

9 Simultaneous Frequency and Time 
domain display 

• Adjacent channel leakage power 

9 Occupied frequency bandwidth 

9 Zone sweep capabilities and up to 
10 markers 

When you're ready for a Spectrum 
Analyzer that answers all your digital cellular 
radio testing needs, there's only one name to 
call-Anritsu. Contact us for detailed literature 
or a demo. 



i* 



MELBOURNE - 58 QUEENSBRIDGE STREET 

SOUTH MELBOURNE, VICTORIA 3205 
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